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(54) Ink cartridge, and ink-jet recording apparatus using the same 



(57) There is provided an ink cartridge which is 
formed from an ink-filled ink pack (24) and a hermetic 
outer shell case for housing the ink pack and which sup- 
plies ink to a recording head (6) by means of application 
of air pressure to a space between the outer shell case 
and the ink pack. The outer shell case is formed by cou- 



pling an upper case (51 ) and a lower case (41 ) together. 
The ink-filled ink pack is housed in the lower case, and 
the upper case is laid on the lower case from above. The 
upper and lower cases are hermetically sealed by vibra- 
tory welding or heat welding, thus constituting the ink 
cartridge. 
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(57) There is provided an ink cartridge which is 
formed from an ink-filled ink pack (24) and a hermetic 
outer shell case for housing the ink pack and which sup- 
plies ink to a recording head (6) by means of application 
of air pressure to a space between the outer shell case 
and the ink pack. The outer shell case is formed by cou- 



pling an uppercase (51) and a lowercase (41 ) together. 
The ink-filled ink pack is housed in the lower case, and 
the uppercase is laid on the lower case from above. The 
upper and lower cases are hermetically sealed by vibra- 
tory welding or heat welding, thus constituting the ink 
cartridge. 
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1 EP1120: 

Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present Invention relates to an Ink car- 
tridge which is to be used with an ink-jet recording ap- 
paratus and is constructed so as to feed ink to a record- 
ing head. The present Invention also relates to an ink- 10 
jet recording apparatus using the ink cartridge. 

2. Description of the Related Art 

[0002] An ink-Jet recording apparatus produces com- 1$ 
paratively low noise during printing operation and can 
form smail dots at high density. Hence, the ink-jet re- 
cording apparatus has recently been used in a number 
of printing applications, including color printing. 
[0003] Such an ink-jet recording apparatus is usually 20 
equipped with an ink-jet recording head which is mount- 
ed on a carriage and moved in the widthwise direction 
of recording paper, and paper feed means for moving 
the recording paper in the direction orthogonal to the 
traveling direction of the recording head. On the basis 25 
of print data, ink droplets are ejected from the recording 
head, thus recording the data on the recording paper. 
[0004] The recording head is mounted on the car- 
riage, and is capable of ejecting ink droplets of, for ex- 
ample, black, yellow, cyan, and magenta. Accordingly, 30 
the ink-jet recording apparatus enables full-color print- 
ing by changing the proportions of ink types, as well as 
effecting text printing with black ink. 
[0005] incidentally, in order to effect a comparatively- 
high volume of printing, a recording apparatus of this 35 
type supplied for, for example, an office or business pur- 
pose, requires use of high-volume ink cartridges. To this 
end, there has been provided a recording apparatus, in 
which ink cartridges are fitted to a cartridge holder pro- 
vided, for example, to an apparatus main body. *o 
[0006] N In the recording apparatus, sub-tanks are dis- 
posed on the carriage having the recording head, and 
the respective sub-tanks are replenished with ink from 
corresponding ink cartridges byway of ink supply tubes: 
The sub-tanks, in turn, supply ink to the recording head. 
[0007] Recently, growing demand exists for a large- 
size recording apparatus capable of effecting printing on 
larger-size paper, in which a carriage travels a longer 
scan distance, in order to improve throughput of such a 
recording apparatus, a larger number of nozzles are so 
provided in a recording head. 

[0008] Further, demand exists for a recording appa- 
ratus which sequentially supplies ink to the respective 
sub-tanks mounted on the carriage from corresponding 
ink cartridges while performing printing operation, in or- ss 
derto improve throughput, and which stably supplies ink 
from the respective sub-tanks to the recording head. 
[0009] In such a recording apparatus, since the car- 
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riage travels over a longer scan distance, the lengths of 
respective ink supply tubes inevitably increase. Further, 
as mentioned above, a larger numper of nozzles are 
provided in the recording head. Henc«, such a recording 
apparatus encounters a technical problem of deficient 
ink supply to the sub-tanks because tbe recording head 
consumes a large quantity of ink, and an increase in the 
dynamic pressure (i.e., pressure loss) of ink is likely to 
occur within each of the ink supply tubes interconnecting 
the ink cartridges and the sub-tanks. 
[0010] As one measure to prevent this technical prob- 
lem, there may be employed, for example, a construc- 
tion in which air pressure is applied to the ink cartridges 
to forcibly inducing ink flows from the ink cartridges to 
the sub-tanks under air pressure. This construction 
makes it possible to supply a sufficient amount of ink to 
the sub-tanks. 

[0011] Fig. 36 is a cross-sectional view showing an 
example construction of a related-art ink cartridge uti- 
lized for such an ink-jet recording apparatus. In FIG. 36, 
reference numeral 81 designates a case defining the 
outer shell of an ink cartridge. The case 81 is integrally 
formed, into a shape of a bottle having a relatively large 
opening, from synthetic resin material by means of blow 
molding (hollow molding). 

[0012] A columnar cap member 84 is fitted into an 
opening section 82 by way of an O-ring 63. By means 
of the cap member 84 and the O-ring 83, the inside of 
the case 81 is seated, thus constituting a pressure 
chamber 85 within the case 81 . 

[001 3] An ink outlet section 86 employing a ball valve 
is formed in the center of the columnar cap member 84. 
ink can be led out from an ink pack 87-which is housed 
in the case 81 and formed from ink-filled flexible mate- 
rial-to the outside via the ink outlet section 86. 
[0014] An air inlet port 89 is formed in a portion of the 
cap member 84. A rubber plug 88 is fitted on the air inlet 
port 89. A through hole 88a is formed in the center of 
the rubber plug 88. When the ink cartridge is not at- 
tached to an ink-jet recording apparatus, the through 
hole 88a is closed. 

[0015] When the ink cartridge is attached to the re- 
cording apparatus, an unillustrated hollow needle pro- 
vided on the recording apparatus penetrates through 
the through hole 88a of the rubber plug 88, and pressu- 
rized air can enter the pressure chamber 85 by way of 
the hollow needle. 

[0016] Consequently, the pressurized air is intro- 
duced into the pressure chamber 85 by way of the hoi- 
low needle. Upon receipt of pressure, the ink contained 
in the ink pack 87 is led to the outside by way of the ink 
outlet section 86. 

[001 7] The above ink cartridge of related-art construc- 
tion involves several problems to be solved, as de- 
scribed below. 

[0018] A first problem is as follows: In the ink cartridge 
of the related-art construction mentioned above, the 
case forming the outer shell is integrally formed by blow 



2 



3 



EP1 120 258 A2 



4 



molding, and consequently, as can be seen from the ex- 
emplified construction shown In Fig. 36, the ink pack 87 
is integrally attached to the columnar cap member 84 
formed with the ink replenishing valve 86 and the air in- 
troducing valve 88. 

[0019] The cap member 84 is pressure-fitted to the 
opening section 82 using the O-ring 83 so that the ink 
pack 87, which has not been filled with ink, is inserted 
into the case 81 . Subsequently, ink is injected into the 
ink pack 87 from the exterior via the ink replenishing 
valve 86 to thereby complete a product, i.e. the ink car- 
tridge. 

[0020] Since the case defining the outer shell of the 
ink cartridge of related-art construction is integrally 
formed by blow molding, difficulty is often encountered 
in assembling an ink pack, which has already filled with 
ink, into the case. That is, the ink pack must be filled 
with ink in a subsequent process. 
[0021] Further, predetermined pressure is imposed 
on the inside of the case during the recording operation 
of the recording apparatus. There must be employed a 
countermeasure for preventing deformation of the case, 
which would otherwise be caused when the case re- 
ceives the pressure. For this reason, in order to ensure 
the strength of the case, adoption of a simple construc- 
tion, such as a cylindrical shape like a bottle having a 
relatively large opening section as shown in Fig. 36, is 
preferable. 

[0022] However, such an outer shell yields a problem 
of an increase in the occupation volume of the case, re- 
sulting in difficulty In designing the layout of a recording 
apparatus of this type, which requires parallel arrange- 
ment of color ink cartridges. 

[0023] Another conceivable measure for ensuring the 
strength of the case is to increase the thickness of the 
case. However, a large quantity of synthetic resin ma- 
terial is consumed for forming a case, thus posing diffi- 
culty in contributing to conservation of resources. 
[0024] In contrast, another conceivable measure for 
reducing the quantity of synthetic resin material con- 
sumed is to integrally form reinforcement ribs on a part 
of the case. However, as mentioned above, when blow 
molding is employed for forming a case, forming rein- 
forcement ribs in the interior of the case is usually diffi- 
cult. 

[0025] A second problem is that, in a case where ink 
cartridges of related-art construction attached to a re- 
cording apparatus are removed from the recording ap- 
paratus after having performed ink supply operation, the 
through hole 88a formed in the rubber plug 88 is closed 
immediately due to elasticity of rubber, thereby leaving 
pressurized air within the pressure chamber 85. 
[0026] The pressurized air remaining In the pressure 
chamber 85 continues pressurizing the Ink pack 87. 
[0027] If the ball constituting the ink outlet section 86 
is pushed unintentionally or intentionally through use of, 
for example, a pen tip or similar implement, the ink con- 
tained in the ink pack 87 gushes forth, thereby soiling 



the surrounding areas. 

[0028] Another problem is that ink may leak out from 
the ink outlet section 86 even when the pushing action 
is not performed. 

[0029] In order to prevent occurrence of such prob- 
lems, there must be taken measures for actively letting 
the air pressure escape from the inside of the pressure 
chamber 85, by inserting a hollow needle, such as an 
injection needle, into the through hole 88a of the rubber 
plug 88 when the ink cartridge is removed from the re- 
cording apparatus. 

[0030] However, such an operation for releasing pres- 
sure is cumbersome for the user, and this is not the re- 
liable countermeasure in practice. 
[0031 ] Even when the ink cartridge of related-art con- 
struction is stored without being attached to the record- 
ing apparatus, the ambient temperature change of the 
location where the ink cartridge is stored, particularly, 
the ambient temperature increase causes the internal 
atmospheric pressure of the pressure chamber 85 to in- 
crease. Accordingly, ink leaks out from the ink outlet 
section 86. 

[0032] A natural approach is to construct an ink car- 
tridge which supplies ink by introducing pressurized air 
Into a case, such that the inside of the case is held her- 
metic over a long period of time during actual use of the 
ink cartridge. In addition, consideration of ease of as- 
sembly and ease of disassembly and recycling is par- 
ticularly important. Fulfillment of these requirements is 
sought strongly. 

[0033] When primarily text data are to be printed, the 
ink-jet recording apparatus utilizing the ink cartridge of 
such construction employs black ink, as is well known. 
When color printing is to be effected, color inks, such as 
yellow ink, magenta ink, and cyan ink, are used. 
[0034] As set forth, the ink is available while an ink 
pack formed from flexible material in the form of a bag 
is filled with ink and the ink pack is housed in a cartridge 
case defining the outer shell of the ink cartridge. The ink 
cartridges are formed so as to assume substantially 
identical outer shapes. Further, the ink cartridges are 
filled with substantially-identical amounts of ink. 
[0035] In a case where the majority of printed matter 
to be produced by a recording apparatus is, for example, 
text data, the amount of color ink used and the frequency 
of use of color ink are low. Hence, the color ink cartridges 
will become empty considerably later than will a black 
ink cartridge. 

[0036] For this reason, expiration dates of color ink 
arrive before the color ink cartridges become empty, 
thus involving replacement of the in k cartridges with new 
ink cartridges. 

[0037] Conversely, when the recording apparatus is 
used for printing a large number of color images, the 
amount of black ink used and the frequency of use of 
black ink are low. The black ink cartridge will become 
empty much later than will the color ink cartridges. 
Hence, the expiration date of black ink arrives while 
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black ink still remains in the cartridge. 
[0038] Thus, in addition to a problem of imposing run- 
ning costs on the user, there arises another problem of 
a load of disposing of a considerable amount of ink re- 
maining in an ink cartridge which itself is to be disposed s 
of. 

[0039] A conceivable measure for diminishing run- 
ning costs and the load of disposing of ink is to provide 
an ink cartridge filled with a smaller amount of ink. In 
this case, there may be adopted regulation means for 
diminishing the amount of ink contained in an ink pack. 
[0040] For convenience of attaching a cartridge into 
a holder of a recording apparatus, the outer shell of an 
ink cartridge case for housing an ink pack must be of a 
certain size and shape, regardless of the volume of ink. 
In an ink cartridge filled with a smaller amount of ink, a 
large gap arises between the cartridge case and the ink 
pack. 

[0041] For example, in the event that an ink pack is 
freely moved within the cartridge case because of vibra- 
tion stemming from transport of an ink cartridge; partic- 
ularly, in the event that the ink pack has experienced 
excessive physical shock, the ink pack will be broken. 
[0042] Another conceivable measure to prevent 
breakage of an ink pack is to make the outer dimensions 
of cartridge cases identical and to change the internal 
size and shape of the case in accordance with the 
amount of ink to be contained. In a case where an at- 
tempt is made to adopt such a measure, metal molds to 
be used for molding ink cartridge cases must be pre- 
pared separately for a high-volume ink cartridge and for 
a low-volume ink cartridge, and costs of the metal molds 
are reflected in manufacturing costs. 
[0043] In connection with a recording apparatus 
which is constructed so as to push ink from an ink car- 
tridge by means of pressurized air and which enables 
selective use of high-volume ink packs and low-volume 
ink packs, when low-volume ink cartridges are used, a 
large amount of pressurized air must be introduced into 
the cartridge cases. 

[0044] Consequently, for example, when an attempt 
is made to activate the recording apparatus by turning 
on the operating power of the recording apparatus, con- 
sumption of a considerable amount of time is required 
before the recording apparatus becomes able to print, 
thereby deteriorating the throughput of the recording ap- 
paratus. 

SUMMARY OF THE INVENTION 

[0045] The present invention has been conceived in 
light of the foregoing technical drawbacks and is aimed 
at providing an ink cartridge which facilitates a process 
for assembling the outer shell of an ink cartridge includ- 
ing an ink pack, facilitates disassembly and recycling of 
a waste cartridge case, and can contribute to conserva- 
tion of resources. 

[0046] The present invention is also aimed at provid- 



ing an ink cartridge which supplies ink using air pressure 
and can prevent gushing or leaking of ink, which would 
otherwise be caused by residual air pressure or varia- 
tions in ambient temperature. 

[0047] The present invention is also aimed at provid- 
ing an ink cartridge which ensures a stable hermetic 
state within a case and facilitates assembly and disas- 
sembly operations. 

[0048] The present invention is also aimed at provid- 
ing an ink cartridge capable of effectively preventing 
fracture of an ink pack, which would otherwise be 
caused when an ink cartridge filled with a small volume 
of ink is subjected to physical shock. 
[0049] The present invention is also aimed at provid- 
ing an ink cartridge for use with a recording apparatus 
which pushes ink from an ink cartridge by utilization of 
pressurized air, wherein, when a low-volume ink car- 
tridge is used, the ink cartridge can prevent deterioration 
of throughput of the recording apparatus. 
[0050] The present invention is also aimed at provid- 
ing an ink-jet recording apparatus suitable for use with 
the ink cartridge. 

[0051] To achieve the objects, the present invention 
provides an ink cartridge for use with a recording appa- 
ratus which supplies ink to a recording head by applica- 
tion of pressurized air produced by an air pressurization 
pump, comprising: 

an ink pack which is formed from Ink-filled flexible 
material and housed in the ink cartridge; 
an outer shell member which is formed by coupling 
together at least a first outer shell constituent mem- 
ber and a second outer shell constituent member 
such that the outer shell member is hermetically 
sealed; and 

a pressure chamber which is formed by the outer 
shell member and the ink pack and to which the 
pressurized air produced by the air pressurization 
pump is to be applied. 

[0052] Preferably, the first outer shell constituent 
member and the second outer shell constituent member 
are hermetically coupled together by vibratory welding. 
[0053] Preferably, a weld surface is formed over the 
entirety of a peripheral edge of a lower case acting as 
the first outer shell constituent member so as to consti- 
tute a substantially-flat single plane, and a director 
which is to be frictionally welded upon contact with the 
weid surface formed on the peripheral edge of the lower 
case is formed on a peripheral edge of an upper case 
acting as the second outer shell constituent member. 
[0054] Preferably, an upright flange section is inte- 
grally formed on the peripheral edge of the lower case 
serving as the first outer shell constituent member, along 
the outer periphery of the weld plane. 
[0055] Moreover, a reinforcement rib is preferably 
formed preliminarily on a surface of the first outer shell 
constituent member defining the pressure chamber, as 
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well as on a surface of the second outer shell constituent 
member defining the pressure chamber. 
[0056] Preferably, the first outer shell constituent 
member and the second outer shell constituent member 
are hermetically coupled together by heat-welding. 
[0057] Preferably, a weld surface is formed over the 
entirety of a peripheral edge of a lower case acting as 
the first outer shell constituent member so as to consti- 
tute a substantially-flat single plane, and a heat-welding 
film acting as the second outer shell constituent member 
is formed on the weld surface formed on the peripheral 
edge of the lower case. 

[0058] Preferably, the ink cartridge further comprises 
a reinforcement member for covering the outside of the 
heat-welding film acting as the second outer shell con- 
stituent member. 

[0059] Preferably, an engagement section removably 
engaging the peripheral edge of the lower case acting 
as the first outer shell constituent member is formed in- 
tegrally along the peripheral edge of the reinforcement 
member. 

[0060] In this case, a reinforcement rib for preventing 
deformation caused by air pressure is preferably formed 
preliminarily on the surface of the first outer shell con- 
stituent member defining the pressure chamber. 
[0061] Preferably, a contact surface is formed over 
the entirety of a peripheral edge of a lower case acting 
as the first outer shell constituent member; a contact 
surface to be brought into close contact with the contact 
surface formed on the peripheral edge of the lower case 
is formed on a peripheral edge of a cover acting as the 
second outer shell constituent member; and an engage- 
ment section removably engaging the peripheral edge 
of the lowercase is formed integrally on the cover, there- 
by maintaining the case and the cover in a sealed state 
by the action of the engagement section. 
[0062] In the ink cartridge according to the present in- 
vention which has been embodied in the manner as 
mentioned above, an outer shell member is formed by 
coupling together at least a first outer shell constituent 
member and a second outer shell constituent member 
such that the outer shell member is hermetically sealed. 
Further, the pressurized air produced by the air pressur- 
ization pump is to be applied to a pressure chamber 
which is formed by the outer shell member and the ink 
pack. 

[0063] As a method of hermetically coupling together 
the first outer shell constituent member and the second 
outer shell constituent member, vibratory welding can 
be used. 

[0064] The first outer shell constituent member and 
the second outer shell constituent member may be her- 
metically coupled together by heat welding. 
[0065] It is also possible to adopt a method of sustain- 
ing the first and second outer shell constituent members 
in a hermetic state such that a contact surface formed 
on the second outer shell constituent member is ar- 
ranged so as to come into close contact with a contact 
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surface formed on the first outer shell constituent mem- 
ber. 

[0066] in a case where the first outer shell constituent 
member is taken as a lower case and where the second 

5 outer shell constituent member is taken as an upper 
case, an ink-filled ink pack is housed in the lower case 
preliminarily. In this state, the cover serving as an upper 
case is hermetically connected to the lower case 
through use of any one of the above-mentioned meth- 

10 ods, thus providing an ink cartridge product. 

[0067] Consequently, the process of assembling the 
outer shell of an ink cartridge including an ink pack can 
be simplified, thus contributing to productivity of a prod- 
uct of this type. 

15 [0068] Since the outer shell of the ink cartridge is 
formed by hermetically coupling or joining together the 
first and second outer shell constituent members, dis- 
assembly and recycling of a waste cartridge are facili- 
tated, thereby contributing to conservation of resources. 

20 [0069] The present invention also provides an in k car- 
tridge constructed so as to supply ink to a recording 
head by application of pressurized air produced by an 
air pressurization pump, comprising: 

25 an ink pack which is formed from ink-filled flexible 
material and housed in the ink cartridge; 
a pressure chamber which is formed between an 
outer shell member of the ink cartridge and the ink 
pack and to which the pressurized air produced by 
30 the air pressurization pump is to be applied; 

a pressurized air inlet port which is formed in the 
outer shell member of the ink cartridge for enabling 
introduction of the pressurized air supplied from the 
air pressurization pump; and 
35 an ink outlet section which is formed in the ink pack 
and enables outflow of ink from the ink pack, where- 
in, when the ink cartridge is removed from the re- 
cording apparatus, the pressurized air inlet port is 
released, to thereby bring the pressure chamber in 
40 communication with the atmosphere, and the ink 
outlet section is brought into a closed state. 

[0070] In this case, the pressurized air inlet port is 
preferably formed integrally with the outer shell member 
45 of the cartridge and from a cylindrical member which de- 
fines an air channel communicating with the pressure 
chamber. 

[0071] Preferably, the ink outlet section provided in 
the ink pack is equipped with a valve member, wherein, 

so when the ink cartridge is mounted to a recording appa- 
ratus, the valve member comes into contact with a con- 
nection section of the recording apparatus and recedes 
in an axial direction, thus becoming open. Further, when 
the ink cartridge is removed from the recording appara- 

55 tus, the valve member advances in the axial direction, 
thus sustaining a closed state. 

[0072] In this case, in the preferred embodiment, the 
ink outlet section is equipped with a spring member for 
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urging the valve member so as to advance in the axial 
direction. 

[0073] In addition, the ink outlet section is exposed to 
the outside of the outer shell member through an open- 
ing section formed In the outer shell member of the ink 
cartridge, and an O-ring is interposed between the 
opening section and the Ink outlet section. Further, an 
engagement member is preferably provided for estab- 
lishing a sealed state between the opening section and 
the ink outlet section by pressing the O-ring. 
[0074] In the ink cartridge according to the present in- 
vention, when the ink cartridge is mounted to a recording 
apparatus, pressurized air produced by the air pressur- 
ization pump is introduced into the pressure chamber 
from the press urized-air inlet port. The ink filled in the 
ink pack is supplied to the recording apparatus through 
the ink outlet section upon receipt of pressurized air. 
[0075] When the ink cartridge is removed from the re- 
cording apparatus, the pressurized-air inlet port — which 
is formed in the outer shell member of the ink cartridge 
and is formed cylindrically-is released, whereby the 
pressure chamber is Immediately brought Into commu- 
nication with the atmosphere. Consequently, the ink 
pack stored in the ink cartridge is also immediately re- 
leased from a pressurized state. 
[0076] Therefore, a problem of gushing or leakage of 
ink from the ink outlet section provided in the ink pack 
can be eliminated. 

[0077] . Even in a state in which an ink cartridge is not 
mounted to the recording apparatus and is stored, the 
pressure chamber Is In communication with the atmos- 
phere at all times, thus eliminating an influence of am- 
bient temperature. 

[0078] The present invention also provides an ink car- 
tridge for use with a recording apparatus including: an 
ink pack formed from ink-filled flexible material and filled 
with ink, and a cartridge case hermetically formed for 
housing the ink pack, wherein, when the ink cartridge is 
mounted to a recording apparatus, pressurized air is in- 
troduced into the cartridge case, comprising: 

first and second cases which constitute the car- 
tridge case; 

a flange section formed along an edge of an open- 
ing of the first case; and 

a lug-shaped member which is formed on the sec- 
ond case and engages with the flange section, 
thereby coupling the first and second cases togeth- 
er. 

[0079] Preferably, as an ink pack is housed in the first 
case, the edge of the opening of the case is sealed by 
a film member, thus realizing a sealed state, and the 
second case serves as a cover for preventing expansion 
of the film member when the film member receives pres- 
surized air. 

[0080] In this case, a tapered surface and an engage- 
ment step section are preferably formed on each lug- 



shaped member such that, when the second case is at- 
tached to the first case, the tapered surface goes be- 
yond the flange section formed on the first case and 
such that the engagement step section engages the 

5 flange section. 

[0081 ] Preferably, the second case has a planar sec- 
tion acting as a cover and a fold section formed integral 
with and perpendicular to the planar section, and the 
lug-shaped member is formed on an interior surface of 

10 the fold section. 

[0082] In this case, a plurality of independent tug- 
shaped members are preferably formed intermittently 
on an interior surface of the fold section. Preferably, slit 
holes are formed through a planar section of the second 

15 case to correspond in location to the plurality of inde- 
pendent lug-shaped members, along the fold section. 
[0083] In a preferred embodiment, a film member is 
sealed to the edge of the opening of the first case by 
heat welding. 

20 [0084] In the ink cartridge according to the present In- 
vention, the Ink pack which is formed from flexible ma- 
terial and is filled with ink is sealed with a film member 
while housed in the first case. 

[0085] The second case is joined to the first case 

25 housing the ink pack, whereby the second case acts as 
a cover for preventing expansion of the film member 
when the film member is subjected to pressurized air. 
[0086] Consequently, the hermetic state of the ink car- 
tridge is ensured by the film member. Deformation of the 

30 film member, which would otherwise be caused when 
the film member is subjected to pressurized air, is effec- 
tively prevented by the second case acting as a cover. 
[0087] In a case where the second case is coupled or 
joined to the first case, the lug-shaped member formed 

35 on the second case is engaged with the flange section 
formed along the edge of the opening of the first case. 
The first and second cases are joined together, thus 
constituting the outer shell of the ink cartridge. 
[0088] Consequently, assembly and disassembly of 

40 an ink cartridge are readily achieved, thereby contribut- 
ing to improving the ease of recycling of the constituent 
members of the ink cartridge. 

[0089] The lug-shaped member formed on the sec- 
ond case is formed on the interior surface of the fold 

45 section perpendicular to the plane section acting as a 
cover. The provision of a tapered surface and an en- 
gagement section which go beyond the flange section 
formed on the first case, makes it easy to join the first 
case and the second case together. That is, a simple 

50 operation of stacking the first and second cases, and 
pushing one to the other can join the first and second 
cases. Accordingly, this arrangement contributes to 
ease of assembly of an ink cartridge. 
[0090] Since the slit holes are formed through the pla- 

55 nar section of the upper case to correspond in location 
to the lug members along the fold section, the fold sec- 
tion having the lug members formed thereon can be im- 
proved in terms of ease of flexure. The ease of flexure 
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of the fold section effectively acts to provide relief when 
the tapered surface of each of the lug members goes 
beyond the flange section of the first case. 
[0091] With such relief, it is possible to effectively 
avoid, for example, a problem of whitening of the area 
in which the lug members are formed or a problem of 
cracks, which would otherwise be caused when undue 
stress acts on the lug members when the upper and low- 
er cases, both being made of synthetic resin, are at- 
tached together. 

[0092] In the ink cartridge having the foregoing con- 
struction, when the ink cartridge is mounted to a record- 
ing apparatus and pressurized air is introduced into a 
case, the planar section of the second case undergo 
slight outward deformation by way of the film member, 
and consequently the lug-shaped member formed on 
the Interior surface of the fold section orthogonal to the 
planar section is inwardly inclined due to the deforma- 
tion of the planar section. 

[0093] Therefore, the lug-shaped member positively 
engages the flange section of the second case, thereby 
sustaining the first and second cases in a strongly cou- 
pled state. 

[0094] The present invention also provides an ink car- 
tridge for use with a recording apparatus including an 
Ink pack formed from flexible material and filled with ink 
and a cartridge case which houses the ink pack and con- 
stitutes an outer shell, comprising: 

an ink pack press member which is housed in the 
cartridge case along with the ink pack and which adjusts 
the volume of ink to be poured into the ink pack in ac- 
cordance with the volume of the press member. 
[0095] Preferably, the ink pack is formed into a sub- 
stantially rectangular shape and into a bag by sealing 
four sides of the ink pack, and the press member h oused 
in the cartridge along with the ink pack is formed into a 
frame shape having a window-shaped opening in the 
central portion thereof. Further, four sides of the ink pack 
are pressed by the frame-shaped press member. 
[0096] In this case, the portions of the press member 
opposing the four sides of the ink pack are formed into 
tapered shapes such that the portions become gradually 
thinner toward the window-shaped opening formed in 
the center of the press member to define slope surfaces. 
[0097] Preferably, the slope surfaces are formed into 
curved surfaces, and the press member is formed from 
resilient material. 

[0098] Preferably, the cartridge case is hermetically 
formed, and, as pressurized air is introduced into the 
case while the Ink cartridge is mounted to a recording 
apparatus, the ink pack is pressurized by air pressure. 
[0099] Preferably, the cartridge case is formed from a 
first case and a second case, and an ink pack and a 
press member are housed in the first case. Further, the 
edge of the opening of the case is sealed by a film mem- 
ber, thus realizing a sealed state. The second case pre- 
vents expansion of the film member, which would oth- 
erwise be caused when the film member receives pres- 



surized air. 

[0100] Preferably, a lug-shaped member is formed on 
the second case. A tapered surface and an engagement 
step section are formed on each lug-shaped member 
5 such that, when the second case is attached to the first 
case, the tapered surface goes beyond the flange sec- 
tion formed on the first case and such that the engage- 
ment step section engages the flange section. 
[01 01 ] In the ink cartridge according to the present in- 
to vention, an ink pack which is formed from flexible ma- 
terial and is filled with ink is housed in a cartridge case 
along with an ink pack press member. In accordance 
with the volume of the press member, the volume of ink 
to be poured into the ink pack can be regulated. 
15 [0102] In other words, a plurality of types of press 
members of different volumes are prepared. In accord- 
ance with the volume of ink filled in the ink pack, a press 
member is selected and housed in the cartridge case. 
The ink pack can be housed in the case without involve- 
20 m ent of a large clearance and so as to substantially oc- 
cupy the internal space of the case. 
[0103] Without regard to whether the volume of ink 
filled in an ink pack is large or small, free movement of 
an ink pack within the cartridge case can be effectively 
25 prevented. As mentioned above, a problem of damage 
to an ink pack when the ink pack is subjected to physical 
shock during transport can be eliminated. 
[0104] In this case, a window-shaped opening is 
formed in the center of the press member, whereby an 
so ink-filled ink pack formed into a bag shape is retained 
by the press member such that the peripheral edge of 
the ink pack is pressed. 

[0105] Consequently, the press member can be 
housed In the case to smoothly match the outer geom- 

35 etry of the ink pack. Therefore, holding of an ink pack 
when the ink pack is subjected to physical shock can be 
improved to a much greater extent. 
[0106] When the foregoing configuration is applied to 
an ink cartridge in which pressurized air is introduced 

40 into a cartridge case, a press member whose volume is 
selected in accordance with the volume of ink filled in 
an ink pack is housed, and hence the volume of pres- 
surized air to be introduced into the cartridge case can 
be caused to fall within a predetermined range. 

45 [01 07] Hence, there can be prevented a time lag that 
would arise from the time a recording apparatus is pow- 
ered up to the time the recording apparatus enters a 
standby state, thereby improving throughput of the re- 
cording apparatus. 

so [0108] The present invention also provides an ink-jet 
recording apparatus into which an ink cartridge as de- 
fined in any one of claims 1 through 31 can removably 
mounted, comprising: 

55 a recording head which is mounted on a carriage 
and reciprocatingly moved in a widthwise direction 
of recording paper; and 

a sub-tank which is replenished with ink from an ink 
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cartridge through an ink supply channel and sup- 
plies ink to the recording head, wherein 
ink is supplied from the ink cartridge to the sub-tank 
by the action of air pressure applied to the ink car- 
tridge. 

[0109] In this case, the ink supply channel extending 
from the ink cartridge to the sub-tank is preferably 
formed from a flexible Ink supply tube. 
[0110] In a preferred embodiment, an ink supply valve 
is further provided in the ink supply channel extending 
from the ink cartridge to the sub-tank, and the ink supply 
valve is opened or closed in accordance with a control 
signal produced by ink level detection means for detect- 
ing the volume of ink remaining in the sub-tank. 
[0111] In addition, an annular packing member is pref- 
erably provided in a cartridge holder to which the ink car- 
tridge is removably mounted, and, while the ink cartridge 
is mounted the cartridge holder, the annular packing 
member comes into close contact with an outer periph- 
eral surface of a cylindrical member which defines an 
air channel communicating with a pressure chamber of 
the ink cartridge. 

[0112] In a preferred embodiment, a cartridge holder 
to which the ink cartridge is removably mounted is pro- 
vided with an open/close valve unit which, when the ink 
cartridge is mounted to the cartridge holder, comes into 
contact with an ink outlet section of the ink cartridge and 
recedes axially, thus becoming open; and wherein, 
when no ink cartridge is mounted to the cartridge holder, 
the open/close valve unit advances axially, thus main- 
taining a closed state. 

[0113] In this case, the open/close valve unit is pref- 
erably provided with a hollow needle having an ink inlet 
hole and a slide member; and wherein, when no ink car- 
tridge is mounted to the cartridge holder, upon receipt 
of urging force of the spring member the slide member 
moves to a position where the slide member closes the 
Ink inlet hole formed in the hollow needle. 
[01 14] In the ink-jet recording apparatus to which the 
ink cartridge according to the present invention is to be 
mounted, a required and sufficient amount of ink can be 
supplied to the sub-tanks provided on the carriage by 
the action of pressurized air. 

[0115] Consequently, even in a recording apparatus 
in which ink is supplied to a sub-tank through a flexible 
ink supply tube from an ink cartridge, printing can be 
effected continuously without being affected by the dy- 
namic pressure of the ink supply tube. 
[0116] An open/close unit which advances in the axial 
direction when no ink cartridge is mounted to the car- 
tridge holder, to thereby sustain a closed state is provid- 
ed in a cartridge holder provided to the recording appa- 
ratus. As a result, when no ink cartridge is mounted to 
the cartridge holder, the open/close valve unit axially ad- 
vances and is maintained closed, thereby preventing a 
problem of contamination, which would otherwise be 
caused by reverse flow of ink from the sub-tank. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0117] 

5 Fig. 1 Is a top view showing an example of an ink- 
jet recording apparatus capable of using ink car- 
tridges according to the present invention; 
Fig. 2 is a schematic drawing showing an ink supply 
system extending from an ink cartridge to a record- 
10 ing head in the recording apparatus shown in Fig. 1 ; 
Fig. 3 Is a perspective view showing the construc- 
tion of a lower case constituting the outer shell of 
the ink cartridge according to the present invention; 
Fig, 4 is a perspective view showing the construc- 
ts tion of an upper case constituting the outer shell of 
the ink cartridge according to the present invention; 
Fig. 5A is an enlarged view of a corner section of 
the upper case shown in Fig. 4; 
Fig. 5B is an enlarged view of a corner section of 
20 the upper case shown in Fig. 3; 

Fig. 6 is a cross-sectional view showing a state in 
which the upper case is fixed to the lower case by 
means of vibratory welding; 

Fig. 7 is a cross-sectional view of the upper and low- 
25 er cases when viewed from line A-A shown in Fig. 
6 in the direction designated by arrows; 
Figs. 8A and 8B are enlarged schematic diagrams 
showing portions of the upper and lower cases 
when they are fixed together by means of vibratory 
30 welding; 

Figs. 9A and 9B are enlarged views showing a part 
of the lower case when a heat-welding film is weld- 
ed to the upper surface of an opening of the lower 
case; 

35 Fig. 10 is a schematic representation showing that 
a contact surface formed on a cover member is her- 
metically attached to a counterpart contact surface 
formed on the lower case, thereby maintaining a 
sealed state; 

40 Fig. 11 is a cross-sectional view showing a state in 
which an ink cartridge is removed from a cartridge 
holder of a recording apparatus; 
Fig. 12 is a cross-sectional view showing a state in 
which the ink cartridge is attached to the cartridge 

45 holder; 

Fig. 13 is a perspective view showing the appear- 
ance and construction of the ink cartridge according 
to the present invention; 

Fig. 14 is an enlarged cross-sectional view of the 
so ink cartridge when viewed from line B-B shown in 
Fig. 13 in the direction designated by arrows; 
Fig. 15 is a perspective view showing the construc- 
tion of an ink pack to be housed in the ink cartridge 
shown in Fig. 13; 
55 Fig. 16 is a partially-enlarged cross-sectional view 
showing a state in which the ink pack is sealed in 
the lower case by means of a film member; 
Fig. 17 is a perspective view of the corner section 
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of the upper case when viewed from the interior sur- 
face of the corner section; 

Fig. 18 is a perspective view of the corner section 
of the upper case when viewed from the top; 
Fig. 19 is a perspective view of the entire ink car- s 
tridge when viewed from an upper case thereof; 
Fig. 20 is a cross-sectional view showing the end 
section on one side of the ink cartridge and the con- 
struction of a connection mechanism provided on 
the cartridge holder; 10 
Fig. 21 is a perspective view showing the connec- 
tion mechanism provided on the cartridge holder; 
Figs. 22A and 22B are cross-sectional views show- 
ing the construction of an ink outlet plug provided 
on the cartridge and the construction of an ink outlet * * 
pipe provided on the cartridge holder; 
Fig. 23 is an enlarged view showing a circuit board 
mounted on the cartridge; 

Figs. 24A and 24B are perspective views showing 
the appearance and construction of the circuit 20 
board shown in Fig. 23 in a much enlarged manner; 
Fig. 25 is a perspective view showing the appear- 
ance and construction of a presser member housed 
in the cartridge along with the ink pack; 
Fig. 26A is a front view showing the presser mem- 25 
ber shown In Fig. 25; 

Figs. 26B and 26C are cross-sectional views show- 
ing the presser member shown in Fig. 25; 
Fig. 27 is a cross-sectional view showing the car- 
tridge when the ink pack filled with a small amount 30 
of ink is housed in the case along with the presser 
member; 

Figs. 28A through 28C are exploded perspective 
views showing a preferred example of the ink car- 
tridge according to the present invention; 35 
Fig. 29 is a cross-sectional view of the construction 
of the ink cartridge taken along line E-E shown in 
Fig. 28; 

Fig. 30 is a cross-sectional view of another pre- 
ferred example of the ink cartridge according to the *o 
present invention, showing a construction for fas- 
tening the periphery section of the ink pack; 
Fig. 31 is a cross-sectional view of still another pre- 
ferred example of the ink cartridge according to the 
present invention, showing a construction for fas- *s 
tening the periphery section of the ink pack; 
Figs. 32 A through 32C are perspective views of still 
another preferred example of the ink cartridge ac- 
cording to the present invention, showing a con- 
struction for fastening the periphery section of the so 
ink pack; 

Fig. 33 is a cross-sectional view of the construction 
of the ink cartridge taken along line F-F shown in 
Fig. 32; 

Fig. 34 is a cross-sectional view of yet another pre- 55 
f erred example of the ink cartridge according to the 
present invention, showing a construction for fas- 
tening the periphery section of the ink pack; 



Fig. 35 is a cross-sectional view of another pre- 
ferred example of the ink cartridge according to the 
present invention, showing a construction for fas- 
tening the periphery section of the ink pack; and 
Fig. 36 is a cross -sectional view showing an exam- 
ple of a related-art ink cartridge. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0118] Examples of an ink cartridge according to the 
present invention and an ink-jet recording apparatus us- 
ing the ink cartridge will be described by reference to 
illustrated preferred embodiments. 

Ink-Jet Recording Apparatus 

[0119] Fig. 1 is a top view showing an example of an 
ink-jet recording apparatus capable of using ink cartridg- 
es according to the present invention. 
[0120] As shown in Fig. 1, reference numeral 1 des- 
ignates a carriage. The carriage 1 is constructed so as 
to cause reciprocatory movement in the longitudinal di- 
rection of a paper feed member 5; that is, in the primary 
scanning direction Identical with the widthwise direction 
of recording paper, while being guided by a scan guide 
member 4 by way of a timing belt 3 driven by a carriage 
motor 2. 

[01 21 ] Although not shown in Fig. 1 , an ink-jet record- 
ing head 6 to be described later is mounted on the sur- 
face of the carriage 1 , which surface opposes the paper 
feed member 5. Sub-tanks 7a through 7d for supplying 
ink to the recording head are mounted on the carriage 1 . 
[01 22] In the present embodiment, four sub-tanks 7a 
through 7d are provided so as to correspond to the types 
of ink and for temporarily storing the ink therein. 
[0123] The sub-tanks 7a through 7d are constructed 
such that black ink, yellow Ink, magenta ink, and cyan 
ink are supplied to the sub-tanks 7a through 7d from cor- 
responding main tanks 9a through 9d through flexible 
ink supply tubes 10, respectively. The main tanks 9a 
through 9d, i.e. inkcartridges, are attached to a cartridge 
holder 8 provided on the apparatus main body of the 
recording apparatus. 

[0124] Capping means 11 capable of sealing a noz- 
zle-formed plane of the recording head is disposed in a 
non-print region (i.e., at the home position) on the travel 
path of the carriage 1. A cap member 11a_which is 
formed from flexible material, such as rubber, that is ca- 
pable of sealing a nozzle-formed plane of the recording 
head-is attached to the upper surface of the capping 
means 1 1 . 

[0125] The cap member 11 a is designed to sea) the 
nozzle-formed plane of the recording head when the 
carriage 1 is moved to the home position. 
[01 26] During the non-operating period of the record- 
ing apparatus, the cap member Ha seals the nozzle- 
formed plane of the recording head, thereby acting as 
a coverfor preventing drying of nozzle orifices. Although 
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not depicted, one end of a tube of a suction pump (i.e., 
a tube pump) is connected to the cap member 11a, so 
that negative pressure generated by the suction pump 
is applied to the recording head, to thereby perform a 
cleaning operation for causing the recording head to dis- s 
charge ink under suction. 

[01 27] A wiping member 1 2 formed from resilient ma- 
terial, such as rubber, is disposed adjacent to the cap- 
ping means 1 1 and in a print region side with respect to 
the capping means 1 1 so as to wipe and clean the noz- 
zle-formed plane of the recording head as required. 
[0128] Fig. 2 is a schematic drawing showing an ink 
supply system extending from an ink cartridge to a re- 
cording head in the recording apparatus shown in Fig. 
1 . The ink supply system will now be described by ref- 
erence to Fig. 2 in conjunction with Fig. 1, in which like 
elements are assigned like reference numerals. 
[0129] Referring to Figs. 1 and 2, reference numeral 
21 designates an air pressurization pump constituting a 
pressurization unit. The air pressurized by the air pres- 
surization pump 21 is supplied to a pressure regulation 
valve 22. The pressurized air is supplied to the respec- 
tive main tanks 9a through 9d (the main tanks are des- 
ignated in Fig. 2 by simply reference numeral 9, and the 
main tanks will often be described in singular form by 
use of only reference numeral 9) by way of a pressure 
detector 23. 

[0130] The pressure regulator valve 22 has the func- 
tion of maintaining the air pressure applied to the re- 
spective main tanks 9a through 9d within a predeter- 
mined range by releasing pressure when the air pres- 
surized by the air pressurization pump 21 has reached 
a predetermined pressure level or greater. 
[01 31 ] The pressure detector 23 operates so as to de- 
tect the air pressurized by the air pressurization pump 
21 and control the operation of the air pressurization 
pump 21. 

[0132] More specifically, when having detected that 
the air pressurized by the air pressurization pump 21 
has reached a predetermined pressure level, the pres- 
sure detector 23 stops actuation of the press urization- 
pump 21 on the basis of the detection result. In contrast, 
when having detected that the air pressure has fallen 
below a predetermined pressure level, the pressure de- 
tector 23 performs control operation so as to actuate the 
air pressurization pump 21 . By repetition of these oper- 
ations, the air pressure applied to the main tanks 9a 
through 9d is maintained within the predetermined 
range. 

[0133] The detailed construction of the main tank 9 
will be described later. As the construction of the main 
tank 9 is schematically shown in Fig. 2, the outer shell 
of the main tank 9 is formed hermetically. An ink pack 
24 which is filled with ink and is formed from resilient 
material is housed in the main tank 9. 
[01 34] The space defined by combination of the main 
tank 9 and the ink pack 24 constitutes a pressure cham- 
ber 25, and the pressurized air is supplied to the pres- 



sure chamber 25 by way of the pressure detector 23. 
[0135] With such a construction, the ink packs 24 
housed in the main tanks 9a through 9d are subjected 
to pressure stemming from the pressurized air, whereby 
ink flows from the main tanks 9a through 9d to the cor- 
responding sub-tanks 7a through 7d under predeter- 
mined pressure. 

[0136] The ink pressurized in each of the main tanks 
9a through 9d is supplied to the corresponding one of 
the sub-tanks 7a through 7d mounted on the carriage 1 , 
by way of the corresponding one of ink supply valves 26 
and the corresponding one of the ink supply tubes 1 0 
(the sub-tanks are designated in Fig. 2 by use of simply 
reference numeral 7, and hereinafter the sub-tanks will 
often be described in singular form by use of simply ref- 
erence numeral 7). 

[0137] As shown in Fig. 2, a float member 31 is pro- 
vided within the sub-tank 7, and a permanent magnet 
32 is attached to a part of the float member 31 . Magne- 
toelectric converter elements 33a and 33b typified by 
Hall elements are mounted on a board 34, and the board 
34 is disposed in close proximity to the side wail of the 
sub-tank 7. 

[0138] With such an arrangement, the permanent 
magnet 32 provided on the float member 31 and the Hall 
elements 33a and 33b constitute ink level detection 
means. In accordance with the amount of lines of mag- 
netic force developing in the permanent magnet 32 ac- 
cording to the position of the float member 31 , an elec- 
trical output is produced by the Hall elements 33a and 
33b. 

[01 39] When the level of the ink stored in the sub-tank 
7 has lowered, the float member 31 housed in the sub- 
tank 7 is moved under the force ofgravity. In association 
with this movement, the permanent magnet 32 is also 
moved in the same direction. 

[01 40] The electrical output produced by the Hall ele- 
ments 33a and 33b in association with movement of the 
permanent magnet 32 can be sensed as the level of the 
ink stored in the sub-tank 7. On the basis of the electrical 
output produced by the Hall elements 33a and 33b, the 
ink supply valve 26 is opened. As a result, the pressu- 
rized ink in the main tank 9 is supplied to each corre- 
sponding sub-tank 7 whose ink level has lowered. 
[0141] When the ink stored in the sub-tank 7 has risen 
to a predetermined level, the ink supply valve 26 is 
closed on the basis of the electrical output produced by 
the Hall elements 33a and 33b. 
[0142] By repetition of these operations, ink is inter- 
mittently supplied from the main tank 9 to the sub-tank 
7, thereby constantly storing substantially a given 
amount of ink within each sub-tank 7. 
[0143] The sub-tank 7 is constructed such that ink is 
supplied from the sub-tank 7 to the recording head 6 by 
way of a valve 35 and a tube 36 connected thereto. On 
the basis of print data supplied to an unillustrated actu- 
. ator of the recording head 6, ink droplets are ejected 
from nozzle orifices 6a formed in the nozzle-formed 
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plane of the recording head 6. 

[0144] Referring to Fig. 2, reference numeral 11 des- 
ignates the previously-described capping means, and a 
tube connected to the capping means 1 1 is connected 
to an unillustrated suction pump (i.e., a tube pump). 

Ink Cartridge 

[01 45] Ink cartridges according to embodiments of the 
present Invention will be described sequentially from an 
ink cartridge according to a first embodiment. 

First Embodiment 

[0146] Figs. 3 through 5 illustrate an example ink car- 
tridge (main tank) according to the first embodiment of 
the present invention to be used with the ink-jet record- 
ing apparatus. 

[0147] Fig. 3 is a perspective view showing the overall 
construction of a lowercase which constitutes the outer 
shell of the main tank and acts as a first outer shell con- 
stituent member. A lowercase 41 is formed in a flattened 
box-shaped form. The upper surface of the lower case 
41 is opened, and an ink pack 24 filled with ink is housed 
in the lower case 41 . 

[0148] A continuos weld surface 42 is formed along 
the entirety of the peripheral edge of the lower case 41 
so as to be located on a substantially-flat single imagi- 
nary plane. An upright flange section 43 is integrally 
formed on the peripheral edge of the lower case 41 
along the outer periphery of the weld surface 42. 
[0149] Fig. 5B is an enlarged view of a corner section 
designated by B in Fig. 3. 

[0150] As will be described later, the upright flange 
section 43 is formed to prevent splashing of particles, 
which would otherwise be caused when a director (ma- 
terial to be welded) formed on an uppercase is scraped 
frictionally in a case where the upper case-which acts 
as a second outer shell constituent member-Is fixed to 
the lower case 41 shown in Fig. 3 by vibratory welding, 
as will be described later. 

[0151 ] Grid-shaped reinforcement ribs 44 are formed 
on the bottom surface of the lower case 41 , a surface of 
the lower case 41 used for defining the pressure cham- 
ber 25, to prevent deformation of the lower case 41 
caused by air pressure. 

[0152] In a case where the lower case 41 is formed 
by, for example, injection molding, the reinforcement 
ribs 44 are formed integrally and simultaneously with the 
lower case 41 . As will be described later, the upper case 
is hermetically attached to the lower case 41 to define 
an internal pressure chamber. In this case, the grid- 
shaped reinforcement ribs 44 prevent occurrence of de- 
formation, which would otherwise be caused in the di- 
rection orthogonal to the surface of the lower case 41 
by the air pressure applied to the internal pressure 
chamber. 

[0153] In other words, forming the grid-shaped rein- 



forcement ribs 44 in the manner as mentioned above 
enables an increase in the strength of the lowercase 41 
in the direction orthogonal to the surface of the lower 
case 41 . Hence, the present embodiment can also con- 
5 tribute to a reduction in the amount of synthetic resin 
used for forming a lower case. 

[0154] In this case, even when the reinforcement ribs 
44 are formed on the exterior of the lower case 41 , the 
same reinforcing effects are obtained. In a case where 

10 the grid-shaped ribs 44 shown in Fig. 3 are formed on 
the exterior of the lower case 41 , it is difficult to affix on 
a cartridge a label with a mark showing the trade name 
or identification of the cartridge. Forthis reason, forming 
the ribs 44 on the bottom surface of the lower case 41 

15 in the manner as shown in Fig. 3 is desirable. 

[0155] As shown in Fig. 3, a pair of guide holes 45 are 
formed on a longitudinal end of the lower case 41 . In a 
case where the outer shell of an ink cartridge is consti- 
tuted by the lowercase 41 in conjunction with the upper 

20 case to be described later, the guide holes 45 are fitted 
to and positioned by a pair of guide pins provided on the 
cartridge holder of the recording apparatus. 
[0156] Next, Fig. 4 shows the overall construction of 
the upper case constituting the main tank. An upper 

25 case 51 is formed into a flattened box-shaped form, with 
the center thereof being recessed slightly. The upper 
case 51 is constructed so as to act as a cover of the 
lowercase 41. 

[0157] A continuous director (e.g., material to be 

30 welded) 52 which is to be frictionally welded upon con- 
tact with the weld surface 42 is formed along the periph- 
ery of the upper case 51 , so as to be located on a sub- 
stantially-flat single imaginary plane. Fig. 5A shows an 
enlarged view of the corner section designated by A 

35 shown In Fig. 4, 

[0158] As in the case of the lower case 41, grid- 
shaped reinforcement ribs 53 are formed on the ceiling 
lower surface of the upper case 51 , i.e. the surface of 
the upper case 51 defining the pressure chamber 25, to 

40 prevent deformation of the surface of the uppercase 51 , 
which would otherwise be caused by air pressure. 
[0159] In a case where the upper case 51 is formed 
by, for example, injection molding, the reinforcement 
ribs 53 are formed integrally and simultaneously with the 

45 upper case 51 . In a case where the upper case 51 is 
hermetically attached to the lower case 41 , thereby con- 
stituting the internal pressure chamber, the grid-shaped 
reinforcement ribs 53 prevent deformation, which would 
otherwise arise in the direction orthogonal to the surface 

50 of the upper case 51 by the air pressure applied to the 
internal pressure chamber. 

[0160] As mentioned above, even in the case of the 
upper case 51 , the reinforcement ribs 53 are formed on 
the ceiling lower surface (i.e. an internal surface) of the 
55 upper case 51 , thus giving consideration to preventing 
difficulty in affixing on the surface of a cartridge a label 
of mark representing the trade name or identification of 
the cartridge. 
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[01 61 ] Fig. 6 is a cross-sectional view showing a state 
in which the upper case 51 is fixed to the lower case 41 
by vibratory welding, and Fig. 7 is a cross-sectional view 
taken along an arrow line A-A shown in Fig. 6. In Figs. 
6 and 7, elements identical with those which have al- 
ready been described are assigned the same reference 
numerals. 

[0162] As shown in Figs. 6 and 7, the ink pack 24 
which has been filled with ink preliminarily is housed in 
the lowercase 41 from above, prior to vibratory welding. 
An ink outlet section 55 which seals the ink pack 24 and 
constitutes an ink outlet port is exposed outside the low- 
er case 41 by way of an opening section 46 formed in 
the side end section of the lower case 41 . 
[0163] In this state, an O-ring 56 is abuttingly provided 
to the opening section 46, and an annular engagement 
member 57 is pushed and fitted to the opening section 

46 from the outside of the lower case 41 , so that the ink 
outlet section 55 of the ink pack 24 can be attached to 
the opening section 46 of the lower case 41 . 

[0164] As mentioned above, the ink outlet section 55 
of the ink pack 24 is attached to the lower case 41 such 
that the annular engagement member 57 compresses 
the O-ring 56 fitted to the opening 46. Hence, the space 
between the opening section 46 formed in the lower 
case 41 and the ink outlet section 55 of the ink pack 24 
is sealed hermetically. 

[0165] After the ink pack 24 has been installed in the 
interior of the lower case 41 in this way, the upper case 
51 is laid on the lower case 41, and the cases 41 and 
51 are joined by vibratory welding. Reference numeral 

47 shown in Fig. 7 designates an air inlet port to which 
pressurized air generated by the previously-described 
air pressurization pump is supplied. 

[0166] Figs. 8A and 8B are enlarged diagrams show- 
ing a portion of the lower case 41 and a portion of the 
uppercase 51 when the cases 41 and 51 are joined by 
vibratory welding. More specifically, as shown in Fig. 8A, 
the peripheral edge of the lower case 41 is supported 
from below by a stationary vibratory welding jig 61 . The 
peripheral edge of the upper case 51 is pressed from 
above by a movable vibratory welding jig 62. 
[0167] As shown in Fig. 8A, upon receipt of driving 
force from an unillustrated actuator, the movable vibra- 
tory welding jig 62 operates so as to apply load to the 
uppercase 51 in the direction of gravity and horizontal 
vibration to the same. 

[0168] The director 52 formed on the upper case 51 
is slid on the weld surface 42 of the lower case 41 while 
the load is applied to the director 52. 
[0169] By frictional heat developing between the di- 
rector 52 and the weld surface 42, a portion of the di- 
rector 52 formed on the upper case 51 and a portion of 
the weld surface 42 formed on the lower case 41 are 
fused. 

[0170] While application of load to the upper case 51 
is maintained, horizontal vibratory movement of the 
movable vibratory welding jig 62 is stopped, so that the 



upper case 51 is hermetically joined to the lower case 

41 as shown in Fig. 8B. 

[0171] As mentioned previously, the upright flange 
section 43 is formed along the outer periphery of the 
5 weld surface 42 of the lowercase 41 . Even If the director 
52formed on the uppercase 51 generates particles dur- 
ing the course of vibratory welding operation, the upright 
flange section 43 can diminish the extent of the particle 
splash. 

10 [0172] The outer shell which is constructed In the 
manner as mentioned above and serves as an ink car- 
tridge is hermetically formed, by fused resin of the upper 
and lower cases 51 and 41 . Accordingly, the outer shell 
can be preferably adopted for use with an ink-jet record- 
's ing apparatus constructed so as to introduce air pres- 
sure into main tanks serving as ink cartridges as de- 
scribed above. 

[0173] The foregoing description shows an example 
in which the uppercase acting as the second outer shell 

20 constituent member is hermetically welded, by vibratory 
welding, to the lower case acting as the first outer shell 
constituent member. Heat welding means, which will be 
described later, can be utilized as means for hermetical- 
ly fixing together the upper and lower cases. 

25 [01 74] Figs. 9 A and 9B are schematic representations 
showing a state In which a film-shaped member 64 serv- 
ing as the second outer shell constituent member is 
heat-welded to the lowercase 41 serving as the first out- 
er shell constituent member. 

30 [0175] In this case, a member analogous in construc- 
tion to the case which has already been described by 
reference to Fig. 3 is used as a lower case. 
[0176] As in the case of the vibratory welding opera- 
tion shown in Figs. 6 and 7, prior to the heat-welding of 

35 the film-shaped member 64 to the lower case 41 , the 
ink-filled ink pack 24 is housed in the lowercase 41 from 
above. 

[0177] Subsequently, the ink outlet section 55 at- 
tached to the ink pack 24 is exposed outside the lower 

40 case 41 by way of the opening section 46 formed in the 
side end of the lower case 41 . The O-ring 56 is sealingly 
retained with the annular engagement member 57, so 
that the ink outlet section 55 of the ink pack 24 is fixed 
to the opening section 46 of the lower case 41 . 

45 [0178] As partially shown in Fig. 9A, the weld surface 

42 is continuously formed along the entire peripheral 
edge of the lower case 41 so as to be located on a sub- 
stantially-flat single imaginary plane. The heat-welding 
film 64 is heat-welded to the continuous weld surface 

so 42 formed along the peripheral edge of the lower case 
41. 

[01 79] As shown in Fig. 9A, the peripheral edge of the 
lower case 41 is supported by a stationary jig 66. 
[0180] The heat-weldingfilm 64 is placed so astocov- 
55 er the weld surface 42 formed along the peripheral edge 
of the lower case 41 . In this state, a heater chip 67 is 
lowered from above to the weld surface 42 formed along 
the peripheral edge of the lower case 41 , thereby bond- 
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ing the heat-welding film 64 to the weld plane 42 by com- 
pression. 

[0181] As a result, the heat-welding film 64 is welded 
to and hermetically bonded to the peripheral edge of the 
lower case 41 . 

[0182] The pressure chamber 25 can be hermetically 
formed within the lowercase 41 , by bonding the opening 
in the upper surface of the lower case 41 through use 
of the heat-welding film 64. 

[01 83] The heat-welding film 64 has a comparatively- 
flexible characteristic. Therefore, if the ink cartridge in 
this state is mounted to the recording apparatus, the 
heat-welding film 64 expands upon receipt of the pres- 
surized air supplied from the air pressurization pump, 
and thus causes a technical problem in that the air pres- 
sure within the pressure chamber 25 defined by the low- 
er case 41 and the heat-welding film 64 is unstable. 
[0184] Fig. 9B shows a construction for solving such 
a problem. As shown in Fig. 9B, a reinforcement mem- 
ber 71 is provided for covering the heat-welding film 64 
from above. An engagement section 71a which remov- 
ably engages with the peripheral edge of the lowercase 
41 is formed integrally along the peripheral edge of the 
reinforcement member 71 . 

[0185] By this construction, even if the heat-welding 
film 64 attempts to expand as a result of pressurized air 
being supplied to the pressure chamber 25 defined by 
the lower case 41 and the heat-welding film 64, the heat- 
welding film 64 comes into contact with the surface of 
the reinforcement member 71 , thus preventing expan- 
sion of the heat-welding film 64. 
[0186] Even in such an ink cartridge having the 
above-described construction, a pressure chamber can 
be formed between the lower case 41 and the heat- 
welding film 64. The ink cartridge can be preferably 
adopted for use with an ink-jet recording apparatus con- 
structed so as to introduce pressurized air into ink car- 
tridges as mentioned above. 

[0187] Fig. 1 0 is a schematic representation showing 
another modification for constructing the ink cartridge. 
[0188] In the modification shown in Fig. 10, a closely 
contactable, continuous surface is formed on the cover 
constituting the second outer shell constituent member, 
and a mating closely contactable continuous surface is 
formed on the case constituting the first outer shell con- 
stituent member to be closeiy contacted with the former 
contactable surface, thereby maintaining the hermeti- 
cally sealed state of the cover and case. 
[0189] As the end of the lower case and the end of the 
cover are shown in cross section in Fig. 10, an arcuate 
mating contact surface 73 is formed projectingly along 
the entire peripheral edge of the lower case 41 serving 
as the first constituent outer shell member. 
[0190] An arcuate contact surface 76 to come into 
close contact with the mating contact surface 73 formed 
along the peripheral edge of the lower case 41 is formed 
in a recessed manner in the peripheral edge of a cover 
75 serving as the second outer shell constituent mem- 



ber. 

[0191] An engagement section 77 which removably 
engages with the peripheral edge of the lower case 41 
is formed integrally on the cover 75. By the action of the 
5 engagement section 77, the case 41 and the cover 75 
maintain a hermetic state. 

[0192] Even in an ink cartridge having such a con- 
struction, a pressure chamber can be formed between 
the lower case 41 and the cover 75. Accordingly, the ink 

10 cartridge can be preferably adopted for use with an ink- 
jet recording apparatus constructed so as to introduce 
pressurized air into ink cartridges as mentioned above. 
[0193] Even in the case of the construction shown in 
Fig. 1 0, an ink pack preliminarily filled with ink is inserted 

is into the lower case 41 acting as the first outer shell con- 
stituent member. In this state, the cover 75 acting as the 
second outer shell constituent member is placed on top 
of the case 41 , in the same manner as has been de- 
scribed in connection with the embodiment Including the 

20 modification. 

[0194] As is evident from the foregoing description, in 
the ink cartridge according to the first embodiment, an 
ink pack is housed in the ink cartridge, and an outer shell 
member of the ink cartridge is constructed such that at 

25 least first and second outer shell constituent members 
are hermetically joined together. Therefore, to form an 
ink cartridge product, the first and second outer shell 
constituent members can be joined together in a state 
in which an ink-filled ink pack has been installed. 

30 [0195] Since the first and second outer shell constit- 
uent members are joined together hermetically, disas- 
sembly and recycling of a waste cartridge are facilitated, 
thereby contributing to conservation of resources. 

35 Second Embodiment 

[01 96] Next will be described an ink cartridge accord- 
ing to the second embodiment of the present invention. 
The ink cartridge according to the present embodiment 

40 is featured in that, when the ink cartridge is removed 
from the recording apparatus, the pressurized air inlet 
port formed in the cartridge is released, thereby imme- 
diately bringing a pressure chamber formed between 
the outer shell member of the ink cartridge and the ink 

45 pack in communication with the atmosphere. 

[0197] An opening section 58 is formed in the front 
end of the lower case 41 having the ink outlet section 
55 formed therein in the manner as mentioned previous- 
ly. When the ink cartridge is loaded into the cartridge 

50 holder 8, an ink receive connection section -which will 
be described later and is provided on the cartridge hold- 
er 8--enters the opening section 58, as shown in Figs. 
11 and 12. Accordingly, the ink outlet section 55 provid- 
ed in the ink cartridge can be connected to the ink re- 

55 ceive connection section provided in the cartridge hold- 
er 8. 

[0198] The ink outlet section 55 is equipped with a 
valve member 59 which axially retracts upon contact 
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with a connection section of the cartridge holder 8 to be 
described later, to thereby become open. The valve 
member 59 is urged by a spring member 60 to advance 
axially. 

[0199] The valve member 59 urged by the spring 
member 60 so as to advance in the axial direction is 
pressed against an annular packing member 61 having 
a through hole 61a formed in the center thereof. Con- 
sequently, the ink outlet section 55 is closed, as shown 
In Fig. 11. 

[0200] The pressurized air inlet port 47 formed in the 
lower case 41 , the case constituting the outer shell of 
the ink cartridge, is formed as a cylindrical member 
which defines an air channel communicating with the 
pressure chamber 25. The cylindrical member is integral 
with the lower case 41 , and protrudes toward the front 
end section of the cartridge. 

[0201] An opening section 164 is formed in the area 
on the front end section of the lower case 41 corre- 
sponding to the pressurized air inlet port 47. As shown 
in Fig. 12, when the Ink cartridge is loaded into the car- 
tridge holder 8, a pressurized air supply section formed 
in the cartridge holder 8 relatively enters the opening 
section 77 so that a packing member provided in the 
pressurized air supply section comes into close contact 
with and is coupled to the outer peripheral surface of the 
pressurized air inlet port 47. 

[0202] An ink receive connection section 71 is project- 
ingly formed in the center of the cartridge holder 8. 
[0203] An open/close valve unit 72 is provided in the 
connection section 71 . When the ink cartridge is loaded 
in the cartridge holder 8, the open/close valve unit 72 
retracts axially upon contact with the ink outlet section 
55 of the ink cartridge, to thereby become open. When 
no ink cartridge is loaded In the cartridge holder 8, the 
open/close valve unit 72 advances in the axial direction 
and is maintained closed. 

[0204] The open/close unit 72 is equipped with a hol- 
low needle 73 having ink inlet holes 73a formed therein, 
and an annular slide member 75. The annular slide 
member 75 is slidably provided so as to surround the 
outer circumference of the hollow needle 73. When no 
ink cartridge is loaded in the cartridge holder 8, the an- 
nular slide member 75 moves to a position where it clos- 
es the ink inlet holes 73a formed in the hollow needle 
73 upon receipt of urging force of a spring 74. 
[0205] In the case shown in Fig. 11 where no ink car- 
tridge is loaded in the cartridge holder 8, the annular 
slide member 75 advances upon receipt of urging force 
of the spring member 74, thereby closing the ink inlet 
holes 73a formed in the hollow needle 73. 
[0206] In the case shown in Fig. 1 2 where an ink car- 
tridge is loaded into the cartridge holder 8, the ink outlet 
section 55 comes into contact with the annular slide 
member 75, to thereby cause the slide member 75 to 
retract. As a result, the ink inlet holes 73a of the hollow 
needle 73 becomes exposed and open, to thereby per- 
mit inflow of ink. 



[0207] Concurrently, the tip end of the hollow needle 
73 of the cartridge holder 8 penetrates Into the through 
hole 61 a of the packing member 61 of the ink cartridge, 
to thereby come into contact with the valve member 59. 
5 As a result, the valve member 59 axially retracts, thus 
rendering the ink outlet section 55 of the ink cartridge 
open. 

[0208] As designated by the arrow shown in Fig. 12, 
ink can be supplied from the ink cartridge to the cartridge 
10 holder 8. 

[0209] Simultaneously, the pressurized air inlet port 
47 constituting a pressurized air inlet port of the car- 
tridge also enters the annular packing member 78 of the 
pressurized air supply section 77 provided in the car- 

15 tridge holder 8. 

[021 0] The packing member 78 comes into close con- 
tact with and is coupled to the outer peripheral surface 
of the pressurized air inlet port 47. As designated by the 
arrow shown in Fig. 12, pressurized air can be intro- 

20 duced into the pressure chamber 25 of the cartridge. 
[021 1 ] When an ink cartridge is removed from the car- 
tridge holder 8, the pressurized air inlet port 47 commu- 
nicating with the pressure chamber 25 of the cartridge 
is released from a sealed state in which the inlet port 47 

25 has been sealed by the packing member 78 of the pres- 
surized air supply section 77 of the cartridge holder 8. 
[0212] Accordingly, the pressure chamber 25 of the 
cartridge is immediately released to the atmosphere by 
way of the air channel of the pressurized air inlet port 

30 47. Therefore, the ink pack 24 is also immediately re- 
leased from a pressurized state. 
[0213] The ink outlet section 55 of the ink cartridge is 
also closed, thereby preventing leakage of ink, which 
would otherwise be caused under force of gravity. 

35 [0214] Concurrently, the ink receive connection sec- 
tion 71 of the cartridge holder 8 is also closed, thus pre- 
venting reverse flow of ink from the sub-tank 9. 
[0215] As is evident from the foregoing descriptions, 
in the ink cartridge according to the second embodiment 

40 of the present invention, when an ink cartridge is re- 
moved from the recording apparatus, the pressurized 
air inlet port 47 formed in the cartridge is released, there- 
by immediately bringing the pressure chamber defined 
between the outer shell member of the cartridge and the 

45 ink pack 24 into communication with the atmosphere. 
Consequently, the ink pack 24 is immediately released 
from a pressurized state, thus preventing inadvertent 
gushing or leakage of ink from the ink pack 24. 
[0216] The recording apparatus, to which the ink car- 

50 tridge is to be loaded, is equipped with the open/close 
valve unit 72. Accordingly, when no ink cartridge is load- 
ed in the cartridge holder 8, the open/close valve unit 
72 axially advances and is maintained closed, thereby 
preventing a problem of contamination, which would 
55 otherwise be caused by reverse flow of ink from the sub- 
tank 9. 
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Third Embodiment 

[0217] An ink cartridge according to a third embodi- 
ment of the present invention wiil now be described. 
Figs. 13 through 15 show an ink cartridge (main tank) 
100 according to the third embodiment of the present 
invention. Fig. 13 is a perspective view showing the en- 
tire construction of a main tank. Fig. 14 is an enlarged 
cross-sectional view of the ink cartridge when viewed 
from line B-B shown In Fig. 13 in the direction designat- 
ed by arrows. Fig. 15 is a perspective view showing the 
construction of an ink pack 124 housed in an outer sheli 
case shown in Fig. 13. 

[0218] As shown in Figs. 13 and 14, the outer shell 
case is constructed by an upper case 1 41 acting as a 
second case (the second outer shell constituent mem- 
ber), and a lower case 142 acting as a first case (the 
first outer shell constituent member). 
[0219] The lower case 142 is formed into a flattened 
box shape, and the upper side of the lower case 142 is 
open. An ink-filled ink pack 124 (see Fig. 15) can be 
housed in the lower case 142. 

[0220] In the present embodiment, as shown in Fig. 
14, in order to fix the- four sides of the ink pack 124 
housed in the lower case 142, a quadrilateral interme- 
diate lid 143 which is formed from, for example, styrene 
foam, and whose center is opened as a window is in- 
serted into the ink cartridge 1 00. As will be described in 
detail later, a film member 1 44 designated by a thick line 
is heat-welded to a flange section 142a formed along 
the marginal edge of the opening of the lower case 1 42, 
thereby hermetically closing the lower case 142. 
[0221] The uppercase 141 formed into a flattened box 
shape is fitted on the lower case 142. 
[0222] The upper case 141 acts as a cover for pre- 
venting outward expansion of the film member 144, 
which would otherwise be caused when the film member 
144 is exposed to pressurized air. The upper case 141 
is constructed by a planar section 141b acting as the 
cover member, and a fold section 1 41 c which is integral- 
ly formed with the planar section 141b and forms right 
angles with the planar section 141b. 
[0223] Wedge-shaped lug members 141a are inter- 
mittently formed along the interior surface of the fold 
section 141c. As the upper case 141 is pushed on the 
lower case 142, the lug members 141a engage the 
flange section 142a formed along the marginal edge of 
the opening of the lower case 142, whereby the upper 
case 1 41 and the lower case 1 42 are coupled together. 
[0224] When pressurized air is introduced into the 
lowercase 142 sealed by the film member 144, the film 
member 144 is positioned so as to come into contact 
with the entire interior surface of the upper case 141, 
thus preventing outward expansion of the film member 
144, which would otherwise be caused when the film 
member 144 receives pressurized air. 
[0225] Fig. 1 5 shows the structure of the ink pack 1 24 
housed in the outer shell case that is constructed in the 



manner as mentioned above. 

[0226] Two sheets of rectangular flexible material; for 
example, a polyethylene film, are used for the ink pack 
124. In orderto improve the gas-barrier characteristic of 
5 the Ink pack 124, aluminum foil or other metal foil, for 
example, is laminated on the surface of each film. An 
ink outlet section 150 constituting an ink outlet port is 
attached to substantially the center of one lateral side 
end section of the ink pack 1 24. 
10 [0227] Three sides, i.e. the lateral side end section 
having the ink outlet section 150 and the longitudinal 
side end sections orthogonal to the lateral side end sec- 
tion, are first joined by heat welding to form a bag. Ref- 
erence numeral 124b designates a heat-welded section 
15 jn each of the three sides. 

[0228] Ink is filled into the ink pack 124 from the re- 
maining one open side of the ink pack 124 formed into 
the bag. The remaining side is then joined by heat weld- 
ing to provide the ink pack 124 sealing storing ink there- 
to in. Reference numeral 124c designates a heat-welded 
section in the remaining side. 

[0229] Fig. 1 6 is a fragmentary enlarged view showing 
how to seal the ink pack 124 in the lower case 142 by 
the film member 144. First of all, the lower case 142 is 
25 placed on a stationary jig 161 using the flange section 
1 42a formed along the marginal edge of the opening of 
the lowercase 142. 

[0230] The ink pack 1 24 is housed in the lower case 
142, and then the quadrilateral intermediate lid 143 
30 whose center is opened as a window is inserted into the 
lower case 142 to press and hold the four sides of the 
ink pack 124. 

[0231 ] In this state, the film member 1 44 is located so 
as to cover the flange section 142a formed along the 

35 marginal edge of the opening of the lower case 142. 
[0232] Subsequently, a heater head 162 formed hav- 
ing a flat surface similar in shape to a flat surface of the 
flange section 142a of the lower case 142 is lowered, 
thereby heating the film member 1 44 covering the flange 

40 section 1 42a. As a result, the film member 144 is heat- 
welded on and along the flange section 142a of the low- 
er case 142, and the lower case 142 is hermetically 
sealed with the film member 144. 
[0233] Figs. 17 and 18 are enlarged views showing 

45 the construction of portions of the upper case 1 41 to be 
attached to the lower case 1 42 sealed with the film mem- 
ber 144 in the manner as mentioned above. Particularly, 
the lug members 141a intermittently formed on the in- 
terior surface of the fold section 1 41c of the upper case 

so 1 41 and the surroundings of the lug members 1 41 a are 
shown in an enlarged manner. 

[0234] Fig. 1 7 is a perspective view of the comer sec- 
tion of the upper case 1 41 when viewed from the interior 
surface of the comer section, and Fig. 18 is a perspec- 
55 tive view of the corner section of the upper case 141 
when viewed from the top. 

[0235] As shown in Fig. 1 7, a tapered surface 1 41 d is 
formed on the lug member 141a so as to gradually in- 
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crease in thickness from the iower end of the fold section 
141c to the planar section 141b acting as a cover. An 
engagement step section 141e is formed on the end of 
the tapered surface 141d opposing the planar section 
141b. 

[0236] As shown in Fig. 18, slit holes 141 fare formed 
through the planar section 141b of the uppercase 141 
to correspond in location to the lug members 141a and 
to be elongated along the fold section 141c. 
[0237] The upper case 1 41 is laid on and forced to the 
lower case 142, so that the tapered surface 141d on 
each of the lug members 1 41 a comes into slidable con- 
tact with the side surface of the flange section 142a 
formed along the marginal edge of the opening of the 
lower case 1 42. 

[0238] As the uppercase 141 is pushed further toward 
the lower case 142, the lug members 141a go beyond 
the flange section 142a formed on the lower case 142. 
Consequently, the flange section 1 42a of the lower case 
142 is fitted into the engagement steps 141e of the lug 
members 141a, whereby the upper case 141 and the 
lower case 1 42 are attached together. 
[0239] In this case, since the slit holes 141 fare formed 
through the planar section 141 b of the upper case 1 41 
and along the fold section 141c thereof to correspond 
in location to the lug members 141a, the fold section 
141c having the lug members 141 a can be improved in 
terms of ease of flexure. 

[0240] The ease of flexure of the fold section 1 41 c ef- 
fectively acts to provide relief when the tapered surface 
1 41 d of each of the lug members 1 41 a goes beyond the 
flange section 142a of the lower case 142. 
[0241 ] The provision of such relief is effective to avoid, 
for example, a problem of whitening of the area in which 
the lug members 141a are formed or a problem of 
cracks, which would otherwise be caused when undue 
stress acts on the lug members 141a when the upper 
and lower cases, both being made of synthetic resin, 
are attached together. 

[0242] Fig. 19 is a perspective view showing the en- 
tirety of the main inktank 1 00 serving as the inkcartridge 
constructed in the manner as mentioned above, when 
viewed from above the upper case thereof. 
[0243] In the present embodiment, five slit holes 1 41 f 
are formed in either longitudinal side of the upper case 
141. Similarly, the lug members 141a are provided at 
uniform intervals so as to correspond to the slit holes 
141f. Moreover, two slit holes 141f are formed in either 
lateral side of the upper case 141. Similarly, the lug 
members 141a are also provided so as to correspond 
to the slit holes 141f. 

[0244] In the main tank 100, i.e. the ink cartridge, as 
mentioned above, as shown in Fig. 13, a pair of open 
holes 1 51 to be utilized as positioning means at the time 
of loading the ink cartridge into the recording apparatus 
are formed in one surface of the cartridge case. 
[0245] Thepairof opening holes 151 are spaced apart 
from each other along a longitudinal direction of the one 



surface of the lowercase 142. When the lowercase 1 42 
is formed by, for example, Injection molding, the opening 
holes 151 are molded integrally and simultaneously with 
the lower case 1 42. 

s [0246] The ink outlet section 150 constituting an ink 
outlet port for the ink pack is attached to a substantially 
middle position between the positioning opening holes 
151 thus disposed at two locations. A pressurized air 
inlet port 152 and a circuit board 153 to be described in 

io detail later are provided outside the two opening holes 
151. 

[0247] Simultaneous with molding of the lower case 
142, the pressurized air inlet port 1 52 is molded hollowly 
and integrally with the lower case 142. Pressurized air 
15 can be introduced into the lower case 1 42 sealed by the 
film member 1 44, by way of the pressurized air inlet port 
152. 

[0248] Fig. 20 shows the cross section of an end sec- 
tion on one surface of the main tank 1 00 that serves as 

20 the ink cartridge constructed in the manner mentioned 
above, showing that the main tank 100 is attached to a 
connection mechanism 155 provided on the cartridge 
holder 8 of the recording apparatus. 
[0249] Fig. 21 is a perspective view showing the con- 

25 nection mechanism 155 provided on the cartridge hold- 
er 8. 

[0250] As shown in Figs. 20 and 21 , a pair of columnar 
positioning pins 156 are formed on the cartridge holder 
8. The positioning pins 156 are fitted into the pair of po- 
30 sltioning opening holes 1 51 formed in the main tank 1 00, 
respectively. 

[0251] The opening holes 151 are located at two po- 
sitions in the longitudinal direction of the one surface of 
the lower case 142, and the two positioning pins 156 

35 provided on the recording apparatus are fitted into the 
opening holes 151 until the base ends of the pins 156 
come into contact with the opening holes 151. Accord- 
ingly, the main tank 1 00 serving as a cartridge can be 
positioned three-dimensionally. 

40 [0252] As the positioning pins 156 are fitted into the 
main tank 1 00, a hollow ink outlet tube 157 provided in 
substantially the middle position between the pair of po- 
sitioning pins 156 fits into the ink outlet section 150 at- 
tached to the ink pack 124, thereby enabling outflow of 

45 ink from the cartridge. 

[0253] As a result of the main tank 1 00 being loaded 
onto the cartridge holder 8, the pressurized air inlet port 
152 is connected to a pressurized air outlet port 158 
formed in the holder 8, thus enabling introduction of 

so pressurized air into the main tank 100. 

[0254] A terminal mechanism 159 having a plurality 
of contacts is connected to the circuit board 1 53 mount- 
ed on the main tank 1 00, thereby enabling exchange of 
data with semiconductor storage means which Is mount- 

55 ed on the circuit board 1 53 and is to be described later 
[0255] In a case where the main tank 100 is loaded 
onto the cartridge holder 8, the circuit board 153 mount- 
ed on the main tank 100 is arranged vertically and dis- 
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posed at an upper position in the direction of gravity, as 
shown in Fig. 20. 

[0256] Figs. 22A and 22B are cross-sectional views 
showing that the hollow ink outlet tube 157 provided in 
the holder 8 is inserted into the ink outlet section 150 
provided on the ink pack 1 24 as a result of the main pack 
100 being loaded to the cartridge holder 8, thereby en- 
abling outflow of ink from the ink cartridge. 
[0257] Fig. 22A shows the ink outlet section 1 50 and 
the ink outlet tube 1 57 before they are coupled, and Fig. 
22B shows the ink outlet section 150 and the ink outlet 
tube 1 57 after coupling. 

[0258] An annular rubber packing 150a is fitted into 
an exit section of the ink outlet section 150 provided in 
the ink pack 124. In contrast, a movable member 150b 
is housed in the ink outlet section 150 so as to enable 
axial movement. 

[0259] The movable member 150b is constructed so 
as to close a central portion of the annular rubber pack- 
ing 1 50a under the urging force of the coil-shaped spring 
member 150c. An opening 157a is formed in a position 
on the side surface in the vicinity of the tip end of the 
hollow ink outlet tube 157 provided in the holder 8. 
[0260] In a state shown in Fig. 22A in which the main 
tank 100 acting as a cartridge is not loaded in the re- 
cording apparatus, the movable member 150b closes 
the center portion of the annular rubber packing 150a 
underthe urging force of the coil-shaped spring member 
150c, thereby preventing leakage of ink from the ink 
pack 124. 

[0261] When the main ink tank 100 is loaded in the 
recording apparatus, the tip end of the ink outlet tube 
1 57 pushes the movable member 1 50b inwardly against 
the urging force of the spring member 150c. According- 
ly, an ink flow channel designated by arrows is formed, 
thereby enabling outflow of ink. 

[0262] In this case, an annular internal-diameter por- 
tion of the rubber packing 1 50a comes into close contact 
with the outer diameter portion of the ink outlet pipe 1 57, 
thus preventing leakage of ink from the contact portion. 
[0263] Fig. 23 shows the circuit board 153 mounted 
on the ink cartridge. Figs. 24A and 24B show the ap- 
pearance and construction of the circuit board 1 53. Fig. 
24A is a perspective view of the circuit board 1 53 when 
viewed from the front, and Fig. 24B is a perspective view 
of the circuit board 1 53 when viewed from below the un- 
derside thereof. 

[0264] As shown in Fig. 23, the circuit board 152 is 
located in the corner of the lower case 142 of the car- 
tridge and is mounted on the inner bottom of a cubic 
space having two adjacent surfaces open. One of the 
two open surfaces enables connection between the cir- 
cuit board 153 and the terminal mechanism 159 provid- 
ed on the cartridge holder 8. The other of the two open 
surfaces is primarily used when the circuit board 153 is 
attached to the cartridge case. As shown in Figs. 24A 
and 24B, a through hole 153a and a notched hole 153b 
are formed in the circuit board 1 53 for mounting the cir- 



cuit board 153 onto the lower case 142. As designated 
by phantom lines shown in Fig. 24A, protrusions 142c 
and 142d for heat-welding purposes to be inserted into 
the respective through hole 153a and the notched hole 

s 153b are preliminarily formed on the lower case 142. 
[0265] When the substantially-rectangular circuit 
board 153 is mounted on the lower case 1 42, the circuit 
board 153 is fitted into a recessed section 142b formed 
as shown in Fig. 23 for positioning the circuit board. 

10 [0266] An unillustrated heater chip is brought into con- 
tact with the heads of the protrusions 142c and 142d 
designated by phantom lines shown in Figs. 24A, thus 
fusing the protrusions. As a result, the circuit board 153 
is mounted on the lowercase 142, as shown in Fig. 23. 

is [0267] The heater chip is used as a jig for mounting 
the circuit board 153 to the lower case 142, and the tip 
end of the heater chip is inserted into the upper open 
side of the cubic space in which the circuit board 153 is 
located. 

20 [0268] As shown in Fig. 24A, electrode contacts 1 53c 
are formed on the front side of the circuit board 153 as 
connection terminals to be brought into electrical con- 
tact with the terminal mechanism 159 of the cartridge 
holder 8 when the main tank 100 is loaded in the car- 

25 tridge holder 8. An electrode contact 1 53d for checking 
purpose is formed in a circular shape on the same sur- 
face of the circuit board 1 53 on which the electrode con- 
tacts 1 53 are formed. 

[0269] The electrode contacts 153c and 153d are 

30 connected to data-readable/writable semiconductor 
means 154 mounted on the underside of the circuit 
board 153. When the main tank 100 is loaded on the 
cartridge holder 8 of the recording apparatus, data per- 
taining to, for example, the type of ink stored in the main 

35 tank, an ink remaining amount, a serial number, and an 
expiration date, are sent and received between the main 
tank 100 and the recording apparatus. 
[0270] The ink cartridge according to the third embod- 
iment of the present invention is formed hermetically by 

40 the first and second cases 1 41 and 1 42, and an ink pack 
is housed in the ink cartridge. The lug members 141a 
formed on the second case 142 engage with the flange 
section 142a of the lower case 142, whereby the first 
case 1 41 and 1 42 are fixed together. Assembly and dis- 

45 assembly of an ink cartridge are readily achieved, there- 
by contributing to improving the ease of recycling of the 
constituent members of the ink cartridge. 
[0271 ] In addition, the slit holes 1 41 f are formed in po- 
sitions on the planar section 141b corresponding to the 

50 lug members 1 41 a along the fold section 141c, thereby 
improving the ease of flexure of the fold section 141c 
having the lug members 141a. This arrangement is ef- 
fective to avoid, for example, a problem of whitening the 
area in which the lug members 141a are formed or a 

55 problem of cracks, which would otherwise be caused 
when undue stress acts on the lug members 141 a when 
the upper and lower cases 141 and 142, both being 
made of synthetic resin, are attached together. 
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Fourth Embodiment 

[0272] An ink cartridge according to a fourth embodi- 
ment of the present invention will now be described. The 
ink cartridge according to the present embodiment is 
equipped with an ink pack press member to be housed 
in a cartridge case along with an ink pack. The ink car- 
tridge is featured in that, in accordance with the volume 
of the press member, the volume of ink sealingly stored 
in the ink pack can be adjusted. 
[0273] Therefore, the constructions shown in Figs. 13 
through 24 can be adopted as preferable example con- 
structions for the outer shell of the ink cartridge, the ink 
pack etc. in embodying the fourth embodiment. 
[0274] Figs. 25 and 26 show the construction of the 
press member 143, and Fig. 25 is a perspective view 
showing the entirety of a press member. Fig. 26A is a 
front view showing the press member; Fig. 26B is a 
cross-sectional view of the press member when viewed 
from line C-C shown in Fig. 26A in the direction desig- 
nated by arrows; and Fig. 26C is a cross-sectional view 
of the press member when viewed from line D-D shown 
in Fig. 26A in the direction designated by arrows. 
[0275] As shown in Figs. 25 and 26, the press mem- 
ber 143 is formed into a frame shape having a window- 
shaped opening 1 43a in the center of the press member 
143. The press member 143 presses the four sealed 
sides of the rectangular ink pack 1 24. 
[0276] As can be seen from the cross-sectional views 
shown in Figs. 26B and 26C, the portion of the surface 
of the press member 1 43 opposing the four sides of the 
ink pack 124 is formed to have a tapered surface 143b 
which becomes gradually thinner toward the window- 
shaped opening 143a formed in the center of the press 
member 143. 

[0277] As shown in Fig. 1 4, the tapered surface 1 43b 
is formed to be slightly curved. When the tapered sur- 
face 143b is contacted with the center of the ink pack 
124 bulges as a result of ink being sealed therein, the 
tapered surface 143b thus slightly curved smoothly 
matches the geometry of the periphery of the ink pack 
124. 

[0278] When the ink pack 124 filled with a large 
amount of ink is housed in the lower case 1 42, the press 
member 143 of small volume is adopted, as shown in 
Fig. 14. 

[0279] When the ink pack 124 filled with a small 
amount of ink is housed in the lowercase 142, the press 
member 143 of large volume is adopted, as shown in 
Fig. 27. 

[0280] The press member 143 used with the main 
tank 100 shown in Fig. 27 has the central window- 
shaped opening 143a smaller in area than that shown 
in Fig. 14. Similarly, there is formed a tapered surface 
143b which becomes gradually thinner toward the win- 
dow-shaped opening 143a. 

[0281] With this construction, the ink pack 124 filled 
with a small amount of ink is pressed by the press mem- 



ber 143, in areas of the four sides closer to the center 
of the ink pack 124. 

[0282] In spite of an ink pack being filled with a small 
amount of ink, free movement of the ink pack within the 
5 ink cartridge can be effectively prevented. Consequent- 
ly, it is possible to avoid a problem of damage to an ink 
pack, which would otherwise be caused when the ink 
pack is subjected to physical shock during transport. 
[0283] As is evident from the foregoing descriptions, 
10 the ink cartridge according to the fourth embodiment of 
the present invention is equipped with an ink press 
member to be housed in a cartridge case along with an 
ink pack. In accordance with the volume of the press 
member, the volume of ink to be filled into the ink pack 
is is adjusted. For example, so long as a plurality of types 
of press members are prepared preliminarily, a suitable 
press member may be selected in accordance with the 
volume of ink filed into an ink pack, and the thus-select- 
ed press member is housed in the cartridge case. There- 
to by, an ink pack can be housed in the cartridge case with- 
out a large clearance. 

[0284] Consequently, the degree to which an ink pack 
will be damaged by physical shock stemming from 
transport can be decreased significantly. 

25 [0285] In a case where the present invention is ap- 
plied to an ink cartridge which introduces pressurized 
air into a cartridge case, the press member whose vol- 
ume has been selected in accordance with the volume 
of ink filled in an ink pack is housed in the ink cartridge, 

30 and hence the volume of pressurized air to be intro- 
duced into the cartridge case can be regulated so as to 
fall within a predetermined range. 
[0286] Consequently, even when a tow-volume ink 
cartridge is used, there is no necessity for introducing a 

35 large amount of pressurized air into the cartridge case. 
Hence, there can be prevented a time lag that would 
arise from the time a recording apparatus is powered up 
to the time the recording apparatus enters a standby 
state, thereby improving throughput of the recording ap- 

40 paratus. 

Other Embodiments 

[0287] Finally, there will be described a preferred em- 
45 bodiment of a cartridge that can be applied to any one 
of the ink cartridges of the embodiments set forth, that 
can effectively prevent a problem of fracture of an ink 
pack, which would otherwise be caused by vibration or 
fall of an ink cartridge, and that has superior ease of 
50 recycling and enables recycling of not only a case con- 
stituting the outer shell but also an ink pack. 
[0288] The preferred embodiment is featured in that 
a recessed section matching the cross section of a pil- 
low-shaped ink pack filled with ink is formed on the in- 
55 terior surface of a hard case constituting the outer shell 
of an ink cartridge and that ribs capable of pinching the 
peripheral edge of the ink pack are formed. 
[0289] More preferably, the preferred embodiment 
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adopts an arrangement in which a plurality of ribs are 
formed in both lateral and longitudinal directions of the 
hard case, an arrangement in which projections and in- 
dentations are formed in the areas where the peripheral 
edge of an Ink pack is pinched, and/or an arrangement 
in which through holes are formed in the peripheral edge 
of the ink pack, and protrusions are formed in the ribs 
so as to fit into the corresponding through holes. 
[0290] Another preferred embodiment adopts an ar- 
rangement in which the geometry of the interior surface 
of the hard case matches the cross section of an ink- 
filled ink pack, and the peripheral edge of the ink pack 
is pinched by the hard case. In addition to this arrange- 
ment, the preferred embodiment adopts an arrange- 
ment in which projections and indentations are formed 
in the areas where the peripheral edge of an ink pack is 
pinched, and/or an arrangement in which through holes 
are formed in the peripheral edge, and protrusions to be 
inserted into the corresponding through holes are 
formed In the case. 

[0291] The preferred embodiments will be described 
more specifically by reference to the accompanying 
drawings. Figs. 28A through 28C are exploded views 
showing a preferred example of an ink cartridge. A ink 
pack 201 is manufactured by preparing rectangular 
films, each made of a high polymer film and a high gas- 
barrier property material layer, such as a metal layer, on 
the surface of the polymer film, and heat-welding the 
rectangular films along peripheral edges 201a, 201b, 
201c, and 201 d of the ink pack 201 to form a bag while 
forming an ink supply port 201 e in one side 201 a of the 
ink pack 201. 

[0292] The hard case housing the ink pack 201 is 
made up of two segments; that is, a box-shaped case 
main body (lower case) 202 and a cover (upper case) 
203. Short ribs 204 for dividing the long sides 201 b and 
201 d in equal lengths are formed on the plane of the 
lowercase main body 202 which opposes the cover 203. 
Similarly, short ribs 204' for dividing the long sides 201 b 
and 201 d in equai lengths are formed on the plane of 
the cover 203 which opposes the lower case main body 
202. Further, long ribs 205 are provided for dividing the 
short sides 201a and 201c in equal lengths are formed 
on the same plane of the lower case main body 202 on 
which the short ribs 204 are formed. Similarly, short ribs 
205' are provided for dividing the short sides 201 a and 
201c in equal lengths are formed on the same plane of 
the cover 203 on which the short ribs 204' are formed. 
[0293] Indentations 204a and 204a* are formed in the 
short ribs 204 and 204' so as to match the cross section 
of an ink-filled ink pack, and indentations 205a and 
205a' are formed in the long ribs 205 and 205' so as to 
match the cross section of an ink-filled ink pack. End 
sections 204b, 204b', 205b, and 205b' of the ribs 204, 
204', 205, and 205' opposingthe peripheral edges 201 a, 
201b, 201c, and 201 d of the ink pack 201 are set to 
heights h and h' so that the peripheral edges 201a, 
201b, 201c, and 201 d of the ink pack 201 can be sand- 



wiched between the ribs 204, 204\ 205, and 205' when 
the cover 203 is fixed on the case main body 202. 
[0294] Reference numeral 206 shown in Fig. 28 des- 
ignates a recess for constituting a window to be used 

5 for exposing the ink supply port 201 e to the outside. 
[0295] In this embodiment, the ink pack 201 filled with 
a specific volume of ink is placed on the case main body 
202 such that the ink supply port 201 e is located in the 
recess 206. As the cover 203 is fixed on the case main 

10 body 202, an ink-filled region of the ink pack 201 is sup- 
ported by the indentations 204a, 204a\ 205a, and 205a' 
of the ribs 204, 204\ 205, and 205' without being sub- 
jected to the pressure imposed by the plane of the case 
main body 202 and the plane of the cover 203. Further, 

is the peripheral edges 201a, 201b, 201c, and 201 d are 
sandwiched between the end sections 204b and 204b* 
of the mutually-opposing ribs 204 and 204' and between 
the end sections 205b and 205b 1 of the mutually-oppos- 
ing ribs 205 and 205'. 

20 [0296] Even if the ink pack 201 is subjected to vibra- 
tion or physical shock in this state, the geometry of the 
ink pack 201 is defined by the indentations 204a, 204a 1 , 
205a, and 205a', and hence no great deformation arises 
in the ink pack 201 . 

25 [0297] The peripheral edges 201a, 201b, 201c, and 
201 d are sandwiched between the case main body 202 
and the cover 203. Consequently, there can be prevent- 
ed movement of an ink pack within the case, which 
would otherwise be caused by swaying action of Ink. 

30 Moreover, there can be prevented fracture of an Ink 
pack, which would otherwise be caused when the ink 
pack is subjected to great physical shock or pressure. 
[0298] As the cover 203 is removed from the ink case 
after the ink stored in the ink cartridge has been con- 

35 sumed and the ink cartridge has been collected by a 
manufacturer, the ink pack 201 is released from a sand- 
wiched state defined between the case main body 202 
and the cover 203 and can be easily taken out of the ink 
cartridge. 

40 [0299] The thus-removed ink pack is cleansed, and a 
wearout part, such as a packing of the ink supply port, 
is replaced with a new part. Then, the ink pack is refilled 
with ink. 

[0300] The thus-refilled ink pack is placed in the case 
45 main body 202, and the cover 203 is fixed on the case 
main body 202 in the same manner as mentioned pre- 
viously, thus completing a recycling process. 
[0301 ] The above-mentioned embodiment eliminates 
a necessity for tearing and peeling an ink pack from an 
50 ink case, thereby enabling removal of an ink pack bag 
without inflicting damage, and implementing highly-reli- 
able recycling of an ink cartridge. 
[0302] Fig. 29 is a cross-sectional view showing the 
structure of the case taken along line E-E shown in Fig. 
55 28C. Indentations 204a are formed in ribs 204 provided 
on the case main body 202 so as to match the cross 
section of a pillow-shaped ink pack 201 filled with ink 
207. Similarly, indentations 204a' are formed in ribs 204' 
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provided on the cover 203 so as to match the same. The 
peripheral edges 201 b and 201 d of the ink pack 201 are 
sandwiched between end sections 204b and 204b'of the 
ribs 204 and 204'. 

[0303] The ribs 204 and 204" regulate deformation of 
the ink pack 201 made of a flexible film, thus preventing 
deflection of the film at an acute angle. 
[0304] Fig. 30 is a cross-sectional view showing an- 
other example structure for sandwiching the peripheral 
edge of an ink pack. As in the case of the embodiment 
shown in Figs. 28A through 28C, the ribs 204 and 204' 
matching the contour of the ink pack 201 are formed on 
the lowercase 202 and the cover 203. Moreover, a pro- 
tuberance 208 is formed on each of the ends 204b for 
sandwiching the peripheral edge 201b of the ink pack 
201 , and a recess 208' is formed on each of the ends 
204b' opposing the ends 204b. The protuberances 208 
and the recesses 208' are formed in several locations 
along the peripheral edge of the ink pack 201. 
[0305] The case main body 202 is housed in the ink 
pack 201 , and the cover 203 is placed on the case main 
body 202 from above. As a result, the peripheral edge 
201b of the ink pack 201 is sandwiched, in a clinched 
manner, between the protuberances 208 and the re- 
cesses 208'. 

[0306] By sandwiching the peripheral edge of the ink 
pack 201 at several locations according to the method 
set forth, the ink pack 201 can be fixedly secured within 
the case. In this embodiment, the ink pack 201 can be 
easily taken out from the case upon removal of the cover 
203. As in the case of the embodiment shown in Figs. 
28A through 28C, recycling of an ink cartridge can be 
performed readily. 

[0307] Fig. 31 is a cross-sectional view showing a 
construction for sandwiching the peripheral edge of an 
ink pack according to yet another preferred embodi- 
ment. A through hole 209 is formed in the peripheral 
edge 201b of the ink pack 201 . As in the case of the 
embodiment shown in Figs. 28A through 28C, the ribs 
204 and 204' matching the contour of the ink pack 201 
are formed on the lower case 202 and the cover 203. A 
protrusion 21 0 to be inserted into the through hole 209 
is formed on the end section 204, and a hole 210' is 
formed in the end section 204' so as to correspond to 
the protrusion 210. The set including the through hole 
209, the protrusion 210, and the hole 210' is formed in 
each of several locations on the peripheral edge of the 
ink pack 201. 

[0308] The ink pack 201 is housed in the case main 
body 202 such that the protrusions 21 0 are inserted into 
the corresponding through holes 209. As the cover 203 
is placed on the case main body 202 from above, the 
inkpack201 is positioned and fixed by the through holes 
209 and the protrusions 210. In the present embodi- 
ment, the ink pack 201 can be readily removed by taking 
off the cover 203. As in the case of the embodiment 
shown in Figs. 28A through 28C, recycling of an ink car- 
tridge can be readily performed. 



[0309] Figs. 32A through 32C show an ink cartridge 
according to still another embodiment, in an exploded 
manner. The ink pack 201 is identical in structure with 
that shown in Figs. 28A through 28C. 

5 [0310] A hard case for housing the ink pack 201 is 
made up of two segments; that is, the box-shaped case 
main body 202 and the cover 203. Raised sections 204 
and 205 are formed so that an interior surface 202a of 
the case main body 202 matches the cross section of a 

io pillow-shapedink-filledinkpack. Similarly, raised sec- 
tions 204' and 205' are formed so that an interior surf ace 
203a of the cover 203 matches the same. 
[0311] End sections 204b, 204b', 205b, and 205b' of 
the raised sections 204, 204', 205, and 205* opposing 

15 the peripheral edges 201 a, 201 b, 201 c, and 201 d of the 
ink pack 201 are set to heights h and rY so that the pe- 
ripheral edges 201a, 201b, 201c, and 201d of the ink 
pack 201 can be sandwiched between the raised sec- 
tions 204, 204, 205, and 205' when the cover 203 is 

20 fixed on the case main body 202. 

[031 2] Recesses 206 and 206* are formed in the areas 
of the case main body 202 and the cover 203 where the 
ink supply port 201 e is to be sandwiched. Ribs 204c and 
204c" are formed on the back of the areas of the raised 

25 sections 204 and 204* with which the ink pack 201 is 
brought into contact, to thereby improve the rigidity of 
the raised sections 204 and 204*. 
[0313] In the present embodiment, the ink pack 201 
filled with a specified volume of ink is placed on the case 

30 main body 202 such that the ink supply port 201 e comes 
to the recess 206. As the cover 203 is fixed, the ink-filled 
area of the ink pack 201 is supported by the interior sur- 
faces 202a and 203a and the raised sections 204, 204', 
205, and 205 1 from both sides without being subjected 

35 to pressure. The peripheral edges 201a, 201b, 201c, 
and 201 d are supported by the opposing end sections 
204b, 204b 1 , 205b, and 205b 1 . 

[0314] Even if the ink pack 201 is subjected to vibra- 
tion or physical shock in this state, the geometry of the 
40 inkpack201 is defined by the interior surf aces 202a and 
203a of the case and by the raised sections 204, 204', 
205, and 205', and hence no great deformation arises 
in the ink pack 201 . 

[0315] The peripheral edges 201a, 201b, 201c, and 
45 201 d are sandwiched between the end sections 204b, 
204b', 205b, and 205b'. Consequently, there can be pre- 
vented movement of an ink pack within the case, which 
would otherwise be caused by swaying action of ink. 
Moreover, there can be prevented fracture of an ink 
50 pack, which would otherwise be caused when the ink 
pack is subjected to great physical shock or pressure. 
[0316] Fig. 33 is a cross-sectional view showing the 
structure of the case taken along line F-F shown in Fig. 
32C. The raised sections 204 are formed on the case 
55 main body 202 so as to match the cross section of a 
pillow-shaped ink pack 201 filled with the ink 207. Sim- 
ilarly, the raised sections 204' are formed on the cover 
203 so as to match the same. The peripheral edges 
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201 b and 201 d of the ink pack 201 are sandwiched be- 
tween the mutually-opposing end sections 204b and 
204b\ 

[0317] Since the cross section of the case main body 

202 and that of the cover 203 match the cross section 
of the ink pack 201, deformation in the ink pack 201 
made of a flexible film is regulated, thus preventing de- 
flection of the film at an acute angle. 

[0318] Fig. 34 is a cross-sectional view showing an- 
other example structure of sandwiching the peripheral 
edge of an ink pack. The raised sections 204 and 204' 
are formed such that the cross section of the lower case 
202 and that of the cover 203 match the cross section 
of the pillow-shaped ink pack 201 filled with the ink 207. 
Moreover, the protuberance 208 is formed on each of 
the ends 204b for sandwiching the peripheral edge 201 b 
of the ink pack 201 , and the recess 208' is formed in 
each of the ends 204b' opposing the ends 204b. The 
protuberances 208 and the recesses 208* are formed in 
each of several locations along the peripheral edge of 
the ink pack 201. 

[0319] The ink pack 201 is housed in the case main 
body 202, and the cover 203 is placed on the case main 
body 202 from above. As a result, the peripheral edge 
201b of the ink pack 201 is sandwiched, in a clinched 
manner, between the protuberances 208 and the re- 
cesses 208*. By sandwiching several locations on the 
peripheral edge of the ink pack 201 according to the 
method set forth, the ink pack 201 can be fixedly se- 
cured within the case. 

[0320] In this embodiment, the ink pack 201 can be 
easily taken out from the case upon removal of the cover 
203. As in the case of the embodiment shown in Figs. 
28 A through 28C, recycling of an ink cartridge can be 
performed readily. 

[0321] Fig. 35 is a cross -sectional view showing a 
construction for sandwiching the peripheral edge of an 
ink pack according to yet another preferred embodi- 
ment. The through hole 209 is formed in the peripheral 
edge 201 b of the ink pack 201 . The raised sections 204 
and 204* are formed such that the cross section of the 
lower case 202 and that of the cover 203 match the 
cross section of the pillow-shaped ink pack 201 filled 
with the ink 207. Moreover, the protrusion 210 to be in- 
serted into the through hole 209 is formed on the end 
section 204, and the hole 21 0' is formed in the end sec- 
tion 204' so as to correspond to the protrusion 210. The 
set including the through hole 209, the protrusion 210, 
and the hole 210' is formed in each of several locations 
on the peripheral edge of the Ink pack 201 . 
[0322] The ink pack 201 is housed in the case main 
body 202 such that the protrusions 21 0 are inserted into 
the corresponding through holes 209. As the cover 203 
is placed on the case main body 202 from above, the 
inkpack201 Is positioned and fixed by the through holes 
209 and the protrusions 210. In the present embodi- 
ment, the ink pack 201 can be readily removed by taking 
off the cover 203. As in the case of the embodiment 



shown in Figs. 28A through 28C, recycling of an ink car- 
tridge can be readily performed. 
[0323] As mentioned above, in a case where the con- 
struction of an ink cartridge of any of several embodi- 

5 ments is employed, deformation in an ink pack, which 
would otherwise be caused by vibration or physical 
shock, is regulated in all directions, thus preventing 
damage to and fracture of the Ink pack. 
[0324] Positioning of an ink pack is effected by the ge- 

10 ometry of a case, thus diminishing variations in quality 
stemming from accuracy of assembly. 
[0325] Since an ink pack does not need to be fixed 
through use of an adhesive, the number of parts is di- 
minished, thereby resulting in an increase in the efficien- 

15 C y of assembly of an ink cartridge and reducing the costs 
of an ink cartridge. Since disassembly of the ink car- 
tridge is easy, highly-reliable recycling of an ink cartridge 
can be achieved. 

20 

Claims 

1 . An ink cartridge for use with a recording apparatus 
which supplies ink to a recording head by applica- 
25 tion of pressurized air produced by an air pressuri- 
zation pump, the ink cartridge comprising: 

an outer shell member constructed at least by 
a first outer shell constituent member and a 
30 second outer shell constituent member that are 

hermetically coupled together; 
an ink pack of flexible material storing ink there- 
in, the ink pack being housed within the outer 
shell; and 

35 a pressure chamber defined between the outer 

shell member and the ink pack and adapted to 
receive the pressurized air produced by the air 
pressurization pump. 

40 2. The ink cartridge according to claim 1 , wherein the 
first outer shell constituent member and the second 
outer shell constituent member are hermetically 
coupled together by vibratory welding. 

45 3. The ink cartridge according to claim 1 or 2, wherein 
a continuous, substantially planar weld surface is 
formed over the entirety of a peripheral edge of a 
lower case forming the first outer shell constituent 
member, and a continuous director is formed on a 

so peripheral edge of a uppercase forming the second 
outer shell constituent member to be frictionally 
welded upon contact with the weld surface. 

4. The ink cartridge according to claim 3, wherein an 
55 upright flange section is integrally formed on the pe- 
ripheral edge of a lower case forming the first outer 
shell constituent member, along an outer periphery 
of the weld surface. 
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5. The ink cartridge according to any one of claims 1 
through 4, wherein reinforcement ribs are formed 
on surfaces of the first and second outer shell con- 
stituent members, the surfaces at least partially de- 
fining the pressure chamber. 

6. The ink cartridge according to claim 1 , wherein the 
first outer shell constituent member and the second 
outer shell constituent member are hermetically 
coupled together by heat-welding. 

7. The ink cartridge according to claim 6, whereina 
continuous, substantially planar weld surface is 
formed over the entirety of a peripheral edge of a 
lower case forming the first outer shell constituent 
member, and a heat-welding film forming the sec- 
ond outer shell constituent member is thermally 
welded to the weld surface. 

8. The ink cartridge according to claim 7, further com- 
prising a reinforcement member which covers an 
outside of the heat-welding film. 

9. The ink cartridge according to claim 8, wherein an 
engagement section removably engaging the pe- 
ripheral edge of the lower case is formed integrally 
on a peripheral edge of the reinforcement member. 

10. The ink cartridge according to any one of claims 6 
through 9, wherein reinforcement ribs are formed 
on the surface of the first outer shell constituent 
member, the surface at least partially defining the 
pressure chamber. 

11. The ink cartridge according to claim 1, wherein a 
first continuous, closely, contactable surface is 
formed over the entirety of a peripheral edge of a 
lower case forming the first outer shell constituent 
member; a second closely contactable surface is 
formed on a peripheral edge of a cover forming the 
second outer shell constituent member to be 
brought into close contact with the first closely con- 
tactable surface; and an engagement section re- 
movably engaging the peripheral edge of the lower 
case is formed integrally on the cover, the engage- 
ment section maintaining the case and the cover in 
a sealed state. 

12. An ink cartridge constructed so as to supply ink to 
a recording head by receiving pressurized air pro- 
duced by an air pressurization pump, comprising: 

an outer shell member; 

an ink pack of flexible material storing ink there- 
in, the ink pack being housed in the outer shell 
member; 

a pressure chamber defined between the outer 
shell member and the ink pack, and adapted to 



receive the pressurized air produced by the air 
pressurization pump; 

a pressurized air inlet port provided to the outer 
shell member, wherein the pressurized airsup- 
5 plied from the air pressurization pump is intro- 

duced to the pressurized air inlet port; and 
an ink outlet section which is provided to the ink 
pack, and which and enables outflow of ink from 
the ink pack; 

w wherein, when the ink cartridge is removed 

from a recording apparatus, the pressurized air 
inlet port is released, to thereby bring the pres- 
sure chamber in communication with the at- 
mosphere, and the ink outlet section is brought 

15 into a closed state. 

13. The ink cartridge as defined in claim 12, wherein 
the pressurized air inlet port is formed integrally with 
the outer shell member, and includes a cylindrical 

20 member which defines an air channel communicat- 
ing with the pressure chamber. 

14. The ink cartridge as defined in claim 12 or 13, 
wherein the ink outlet section has a valve member, 

25 wherein, when the ink cartridge is mounted a re- 
cording apparatus, the valve member comes into 
contact with a connection section of the recording 
apparatus and recedes in an axial direction, thus 
becoming open; and wherein, when the ink car- 

30 tridge is removed from the recording apparatus, the 
valve member advances in the axial direction, thus 
sustaining a closed state. 

15. The ink cartridge as defined in claim 14, wherein 
35 the ink outlet section has a spring member for urg- 
ing the valve member so as to advance in the axial 
direction. 

16. The ink cartridge as defined in any one of claims 1 2 
40 through 15, wherein the ink outlet section is ex- 
posed to the outside of the outer shell member by 
way of an opening section formed in the outer shell 
member, wherein an O-ring is interposed between 
the opening section and the ink outlet section, and 

45 wherein an engagement member is provided for es- 
tablishing a sealed state between the opening sec- 
tion and the ink outlet section by pressing the O- 
ring. 

so 17. An ink cartridge for use with a recording apparatus, 
including: an ink pack of flexible material storing in 
ink therein, and a cartridge case hermetically 
formed for housing the ink pack, wherein, when the 
ink cartridge is mounted to a recording apparatus, 

55 pressurized air is introduced into the cartridge case, 
the ink cartridge comprising: 

first and second cases which constitute the car- 
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tridge case; 

a flange section formed along an edge of an 
opening of the first case; and 
at least one lug-shaped member which is 
formed on the second case and engages with 
the flange section, thereby coupling the first 
and second cases together. 

18. The ink cartridge according to claim 17, wherein, 
after the ink pack is housed in the first case, the 
edge of the opening of the case is sealed by a film 
member, thereby realizing a sealed state, and 
wherein the second case functions as a cover for 
preventing expansion of the film member when the 
film member receives the pressurized air. 

19. The ink cartridge according to claim 17, wherein a 
tapered surface and an engagement step section 
are formed on the lug-shaped member such that, 
when the second case is attached to the first case, 
the flange section is relatively guided by and along 
the tapered surface to engage with the engagement 
step section. 

20. The ink cartridge according to claim 17, wherein the 
second case is formed from a planar section acting 
as a cover and a fold section formed integral with 
and perpendicular to the planar section, and the lug- 
shaped member is formed on an interior surface of 
the fold section. 

21. The ink cartridge according to claim 20, wherein a 
plurality of independent lug-shaped members are 
intermittently formed on the interior surface of the 
fold section. 

22. The ink cartridge according to claim 21 , wherein slit 
holes are formed through the planar section of the 
second case to correspond in location to the plural- 
ity of independent lug-shaped members, and to be 
elongated along the fold section. 

23. The ink cartridge according to any one of claims 1 8 
through 22, wherein a film member is sealed to the 
edge of the opening of the first case by heat weld- 
ing. 

24. An ink cartridge for use with a recording apparatus, 
including an ink pack of flexible material storing Ink 
therein, and a cartridge case which houses the ink 
pack and constitutes an outer shell, the ink cartridge 
comprising: 

an ink pack press member which is housed In 
the cartridge case along with the ink pack and which 
adjusts the volume of inkto be filled into the ink pack 
in accordance with the volume of the press member. 

25. The ink cartridge according to claim 24, wherein the 



ink pack is formed into a substantially rectangular 
shape and into a bag by sealing four sides of the 
ink pack; wherein the press member housed in the 
cartridge case along with the ink pack is formed into 
5 a frame shape having an window opening in a cen- 
tral portion thereof; and wherein the four sides of 
the ink pack are pressed by the frame-shaped press 
member. 

10 26. The ink cartridge according to claim 25, wherein 
parts of the press member opposing the four sides 
of the ink pack are gradually reduced in thickness 
toward the window opening to define slope surfac- 
es. 

15 

27. The inkcartridge according to claim 26, wherein the 
slope surfaces are curved. 

28. The ink cartridge according to claim 24, wherein the 
20 press member is formed from resilient material. 

29. The ink cartridge according to any one of claims 24 
through 28, wherein the cartridge case is hermeti- 
cally formed; and wherein, as pressurized air is in- 

25 traduced into the case when the ink cartridge is 
mounted to the recording apparatus, the ink pack is 
pressurized by air pressure. 

30. The ink cartridge according to claim 29, wherein the 
30 cartridge case includes a first case and a second 

case; wherein after the ink pack and the press mem- 
ber are housed in the first case, an edge of an open- 
ing of the first case is sealed by a film member, 
thereby realizing a sealed state, and wherein the 
35 second case functions as a cover for preventing ex- 
pansion of the film member when the film member 
receives the pressurized air. 

31 . The ink cartridge according to claim 30, wherein at 
40 least one lug-shaped member is formed on the sec- 
ond case; and wherein a tapered surface and an 
engagement step section are formed on the lug- 
shaped member such that, when the second case 
is attached to the first case, a flange section formed 

45 on the edge of the opening of the first case is rela- 
tively guided by and along the tapered surface to 
engage with the engagement step section. 

32. An ink-jet recording apparatus to which an ink car- 
50 tridge as defined in any one of claims 1 through 31 

can be removably mounted, the recording appara- 
tus comprising: 

a recording head which is mounted on a car- 
55 riage and reciprocatingly moved in a widthwise 

direction of recording paper; and 
asub-tankwhichisreplenishedwithink- 
fromtheinkcartridge through an ink supply 
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channel, and supplies the ink to the recording 
head, wherein 

the ink is supplied from the ink cartridge to the 
sub-tank by application of air pressure to the 
ink cartridge. 

33. The ink-jet recording apparatus according to claim 
32, wherein the ink supply channel extending from 
the ink cartridge to the sub-tank is formed from a 
flexible ink supply tube. 

34. The ink-jet recording apparatus according to claim 
32 or 33, wherein an ink supply valve is further pro- 
vided in the inksuppiychannel extendingf romtheink- 
cartridgetothesub-tank, and the ink supply valve is 
opened or closed in accordance with a control sig- 
nal produced by ink level detectionmeans for de- 
tecting the volume of ink remaining in the sub-tank. 

35. The ink-jet recording apparatus according to claim 
32, 33 or 34, wherein an annular packing member 
is provided to a cartridge holder to which the ink car- 
tridge is removably mounted, and, when the ink car- 
tridge is mounted the cartridge holder, the annular 
packing member comes into close contact with an 
outer peripheral surface of a cylindrical member 
which defines an air channel communicating with a 
pressure chamber of the ink cartridge. 

36. The ink-jet recording apparatus according to any 
one of claims 32 through 35, wherein a cartridge 
holder to which the ink cartridge is removably 
mounted is provided with an open/close valve unit 
which, when the ink cartridge is mounted to the car- 
tridge holder, comes into contact with an ink outlet 
section of the ink cartridge and recedes axially, thus 
becoming open; and wherein, when no ink cartridge 
is mounted to the cartridge holder, the open/close 
valve unit advances axially, thus maintaining a 
closed state. 

37. The ink-jet recording apparatus according to claim 
36, wherein the open/close valve unit is provided 
with a hollow needle having an ink inlet hole, and a 
slide member; and wherein, when no ink cartridge 
is mounted to the cartridge holder, the slide mem- 
ber, receiving urging force of a spring member, is 
moved to a position where the slide member closes 
the ink inlet hole formed in the hollow needle. 

38. An ink cartridge comprising: 

a flexible ink pack storing ink therein and having 
an ink outlet port normally closed; 
an outer shell housing the flexible Ink pack and 
having an air inlet port normally open, the ink 
outlet port being at least partially exposed out- 
side the outer shell; 



a sealing member provided between the ink 
outlet port and the outer shell. 

39. The ink cartridge according to claim 38, wherein the 
5 outer shell includes first and second members her- 
metically joined together. 

40. The ink cartridge according to claim 38, wherein the 
outer shell includes first and second members 

10 joined together by engagement. 

41 . The ink cartridge according to any one of claims 38 
to 40, further comprising: 

a press member selected from a plurality of 
is press members having respective different vol- 
umes, and housed in the outer shell. 

42. A combination of an ink cartridge holder, and the ink 
cartridge of any one of claims 38 to 41 , comprising: 

a pressurized air supply section provided to the 
holder, and to be connected to and communi- 
cated with the air inlet port when the ink car- 
tridge is installed in place in the holder; 
an ink receive connection section provided to 
the holder, and to be connected to and commu- 
nicated with the ink outlet port when the ink car- 
tridge is installed in place in the holder. 
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